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It’s the First Comprehensive Data Book on 
Electrical Contacts Ever To Be Published! 


Here’s a book that’s been five years in the writing 
... that has entailed an unbelievable amount of 
research . . . that is controversial in part, due to the 
fact that the science of electrical contacts is still 
an inexact one... but that contains all existing 
data on contact design, construction, application 
and materials. 


It is the only book in the English language that covers 
the electrical contact field competently and completely. 


Do you know the twenty-four factors that should be 
considered before you select a contact material? 
The dimensional tolerances of composite rivet con- 
tacts as compared with those of solid rivet, screw, 


button or projection welded types? How surface 
film, abrasion and other conditions affect the wear 
of sliding contacts? You'll find the answer to these 
and hundreds of other questions in this comprehen- 
sive volume. (Many of them, in fact, are answered 
by Mallory’s program of standardization.) 


This Electrical Contact Data Book is another ex- 
ample of Mallory’s willingness and ability to provide 
factual, helpful material to those who have a 
professional interest in the fields we serve. It is 
available to recognized engineers gratis. Write on 
your company letterhead. To others it is available 
at our printing cost of $2.50. 


Visit the Mallory Exhibit at the National Metal Show in Atlantic City—Booth G-228 
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MEMBER, AUDIT BUREAU OF CIRCULATIONS 


@ Seal up a stream of electrons in a 
vacuum tube...and you have a space- 
defying genie that vitalizes industry 
...and can save countless lives! 


@ As far back as 1930 the Sperry 
Gyroscope Company put electronics 
to work ... introducing electronic 
control for the Sperry Gyro-Compass. 


® From then on electronics was em- 
ployed whenever it could extend the 
usefulness and performance of Sperry 
products—as in automatic pilots, gun 
fire control devices, navigation instru- 
ments, both aeronautical and marine. 
And in 1939, came the Klystron, 
“heart-beat” of Radar. 
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@ In war, Radar tracked out enemy 
plane, sub and ship positions, saving 
numberless lives by advance warning 
of hostile attack. And today, in peace, 
Radar brings new safety to mankind... 
plotting aerial and marine operations 
with pin-point accuracy, through pea- 
soup weather and over vast distances. 


® Sperry pioneered in helping develop 
these and many other services for man- 
kind. But “pioneering” isn’t enough. 
And that’s why Sperry research and 
practical applications of electronics 
go endlessly on...in that search 
for something better which we call 
product improvement. 


Sperry Gyroscope Company, Inc. 


EXECUTIVE OFFICES: GREAT NECK, NEW YORK 
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1947—The Television Year High Infidelity 

Television programs of high quality now on the air, High fidelity of reproduction of speech and music is 
and improved television receivers (both direct-view and a consummation devoutly to be wished. Yet curiously, 
projection) now on the production lines, all indicate the general public, once it has a high-fidelity repro- 
that the television era is really about to start as 1946 ducer in its possession, seems disposed to turn off the 
closes. And there is evidence aplenty that 1947 will be frequencies above 5000 cycles, claiming that these 
the television. year when black-white television really high frequencies are irritating. = 
gets going—in the same way that 1922 and 1923 marked True fidelity can never be annoying. Laymen should 
the launching of home radio. be given to understand that the irritation which they 

Black-white television continues to hold the confi- sometimes experience, is a product of distortion 
dence of TV-station applicants. This was clearly dem- within the reproducing circuits—distortion which be- 
onstrated during the Los Angeles hearings where eight comes prominent and evident’ when the band-pass is 
groups offered to put up sums up to two million dollars wide open for the high frequencies—that region where 
apiece, to back present black-white television. the ear is so much more critical. 

But true high fidelity can be only pleasing—never 
Coler TV Standards irritating or offensive. 

While black-white television is indisputably the serv- 
ice for the next few years, all far-sighted engineers Our Television Chart— 
will meanwhile be looking ahead to the coming of color What It Doesn’t Show 
TV on a technically-sound basis. 

Color TV at adequate screen intensity levels will call The radio-electronic industry benefited richly in 
for new standards of perhaps 60 frames per second technical advances from wartime research. But per- 
instead of 48 or 40. If these standards are set up by haps the greater part of the “profits” thus accruing 
industry conferences in the near future, a year of field are intangible: Thousands of newly trained operators 
tests will also be needed before a competent color tele- who are accustomed to use and service intricate 
vision system can be brought out for commercial use. vacuum tube equipment; a broader outlook on elec- 
Meanwhile electronic color may overtake present color- tronic methods by industrialists and management so 
wheel technics. But the standards determined upon that use of electronic tubes in a job is no longer con- 
can be broad enough to form the basis for any kind of sidered with misgivings; the know-how in producing 
color television which the art then affords. critical items and assembling intricate circuits rapidly 

The Television Panel of the Radio Technical Plan- and accurately; and the pent-up demand of the public 
ning Board is the logical agency to supervise this im- (long denied participation in newest developments) 
portant color TV research, involving frame frequencies, which will make television a home necessity. 
channel widths, color-wheel composition, and elec- These intangibles cannot be plotted easily on a Chart 
tronic-color prospects. Already this RTPB group is of Television Progress such as is included in this issue, 
putting leadership thinking into the problem. Its mem- although they rightfully belong there. The engineer- 
bers can be counted upon to bring sound color stand- ing and technical advances during the war: years rep- 
ards into existence at the earliest date consistent with resent notable achievements that insure television 
fulfilment of color TV’s great future. technical excellence and public acceptance. 

Sent You with This Issue ' Color-Chart Supplement 


“TELEVISION PROGRESS — 1941-46” 


Summarizing in diagrams, circuits and pictures, the wartime and post-war advances, in the new video art—cameras, 
relays, transmitters, channel characteristics, and receiving sets. Including 


Television-Channel Engineering Design Reference Tables 
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By RALPH R. BATCHER 


Consulting Editor, Electronic Industries 


Prewar standards have proven basically sound, but wartime devel- 
opments have introduced many improved components and circuits 


@ Many television equipment items 
having better characteristics are 
already in use—the improved studio 
methods (lower left of chart) built 
around the new Image-orthicon 
camera tube; new transmission and 
relaying developments (top); high- 
er definition, brilliant direct-view- 
ing receiving systems; improved 
technics for large-screen projection 
for home and theater uses (right) ; 
and the start of an accelerated 
color television research program 
that may hasten the reality of a 
full range color system (bottom). 

The Image-orthicon television 
camera now being produced in 
quantities (RCA type TK-30A) 
weighs only about 100 pounds com- 
plete (including the electronic view 
finder), and separates into two 
units for portability. Its extreme 
sensitivity makes it possible to tele- 
cast a scene at incident light levels 
as low as one or two foot-candles. 
A four-position lens turret operated 
by a handle on the back of the 
case permits rapid selection of 


Much attention is accorded new television relay systems. 


Fortunately for the war effort, television 
was well established before Pearl Harbor 
and many engineers trained in this technic 
were immediately available for military 
equipment design. Radar, loran, high-speed 
counters and timers, tube-controlled servo- 
mechanisms, mathematical computers, guid- 
ed missiles, radio signal telemetering, high- 
speed oscillographs and even the television 
transmitters on missiles—all stemmed from 


COLOR CHART SUPPLEMENT ENCLOSED 


this highly specialized technical knowledge. 

All of the newer scientific devices bor- 
rowed heavily on radio and television prin- 
ciples at first. As a result, the latter fields 
have been enriched with many improved 
methods and components that came about 
from subsequent research. This greatly ex- 
tended the knowledge about the operation 
of these types of circuits, as shown in the 
large chart which accompanies this issue. 


lenses as the place of action 
changes. The usual lens groups 
have focal lengths of 50, 90, 135 
and 220 millimeters. The turret 
control automatically switches off 
the picture while the turret is be- 
ing revolved. 

The telephoto lens permits satis- 
factory pickup even when the cam- 
era is located at a considerable dis- 
tance from the action. At the 
Lewis-Conn fight, for example, the 
camera was placed 235 feet from 
the ring (top left corner). Such 
extended vision with relatively in- 
expensive standard camera lenses 


makes coverage of baseball and all 
other athletic events practical. This 
provides a simple partial solution 
to the oft-stated question of how a 
network can secure enough pro- 
gram material to fill up the televi- 
sion program day. The electronic 
view finder on the camera employs 
a 5-inch Kinescope, giving a high 
‘intensity picture of the actual scene 
picked up for the monitoring of the 
video signal. 

The RCA Image-orthicon pickup 
tube (11), about 15 inches long and 
3 inches in diameter, has three 
main parts: an electron image sec- 


At left, a parabolic reflector for Phiico’s relays is getting final laboratory inspection, and 


at the right are the New York City terminal antennas (transmitting and receiving) of the relay channel to Boston, just completed by Raytheon 
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“electric current; 


tion, which amplifies the photo- 
a low velocity 
scanning system of the Orthicon- 
type and an electron multiplier sec- 
tion, giving a gain of about 1,000 
before connection to the external 
amplifier. 

The optical image from the cam- 
era lens, focused on the photocath- 
ode of the tube, produces an equiv- 
alent image in electrons. The lat- 


- ter moves as a whole to the target 


(as in 11) and leaves a pattern of 
varying positive charges on this tar- 
get which corresponds to the op- 
tical image. The back of this tar- 
get is scanned by a low velocity 
beam of electrons, slowed down so 
that its electrons either stop just 
short of the target and return to 
the cathode end of the tube, or 
when they approach a section of 
the target which carries a posi- 
tive charge, act to neutralize the 
charge (losing some energy in do- 
ing so) before turning back. Pic- 
ture information thus imposed 
upon the returning beam reaches 
the electron multiplier section 
where it is further amplified. 


Better resolution 


New improvements in the con- 
construction of the Iconoscope (8) 
are also reported, giving greater 
resolution. The low-velocity beam 
Orthicon tube (10) has also been 
further improved (for high defini- 
tion studio usage where the ex- 
treme sensitivity of the Image- 
orthicon is not needed), by incor- 
porating an electron multiplier in 
its output. This tube is sometimes 
referred to as a Signal-orthicon. 
The Farnsworth development, the 
Dissector (9), also with an electron 
multiplier output, is used in the 
CBS color television research. 

Studio operating practices have 
been simplified, permitting the di- 
rector to give greater attention to 
the dramatic details without en- 
countering technical control diffi- 
culties. At (12) a control desk is 
shown for television studio use, de- 
veloped by DuMont. 

Wartime necessity has resulted in 
the development of many improve- 
ments in transmitter design, espe- 
cially those associated with high 
frequency tubes. A pair of RCA 
type 8D21 triodes (illustrated at 5) 
deliver outputs of the order of 10 
kw or more at television frequen- 
Cles. A 490 megacycle transmitter 
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TELEVISION ADVANCES 


WABD, New York, in cooperation with International News, has found a way to make test patterns 
(transmitted by all TV stations at intervals to permit receiver adjustments) more interesting to 


the public, by adding superimposed news flashes. 


An enlarged projection of Teletype news tape 


(typed at about 60 WPM) is projected on a camera tube mosaic and fits into a space in the pat- 


tern designed for it, as above. 


was built by Federal (for use in the 
CBS color system) with an output 
of 1 kw peak, and with a 10 mega- 
cycle modulating range. This trans- 
mitter uses their 6C22 tubes, shown 
at (6). 

Progress by the Bell Tel. Labs. on 
the new tube operating principle 
used in the travelling wave tube (4) 


Below, the Teletypewriter and reflection projector used in studio 


has shown that high gain ampli- 
fication with an enormous fre- 
quency range is possible. This tube 
offers great possibilities in both re- 
ceiving and transmitting circuit 
amplification. 

The extra problems associated 
with transmitting video signals so 
they can be received with minimum 
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interference and without ghosts 
has focused attention on signal 
coverage. 

Plans are being made for the 
time when a large number of tele- 
vision stations will be active in a 
given area. A practical solution 
from both the engineering and the 
economical viewpoint calls for the 
erection of a community tower to 
serve as the location for transmit- 
ters for all television, FM, and 
other high frequency radio serv- 
ices. In the New York City area 
the Van Alen tower (3), having a 
height of 2,650 ft. above the ground, 
has been planned for such service. 
A tower of this height, having a 
service range of approximately 100 
miles, would cover the whole com- 
muting area of New York City. 
Lesser heights would suffice in other 
localities. It permits all receiving- 
set owners to point directive an- 
tenna systems toward a single lo- 
cation. With this height a certain 
degree of vertical directivity can be 
utilized, where the television re- 
ceiving antennas would be given a 
slight upward tilt to avoid reflec- 
tions from low lying structures. Be- 
cause of the great number of radio 
services that could avail them- 
selves of the facilities of a struc- 
ture this high, all obtain increased 
coverage at relatively low cost. In 
this arrangement, day and night 
coverage areas are essentially the 
same, and are not primarily de- 
pendent on the use of high powers. 
Tower designs are being completed. 


Airborne transmitters 


Another system now receiving ex- 
tensive tests by Westinghouse is 
Stratovision (15), utilizing high 
altitude planes bearing television 
transmitters. The plan calls for 
four planes in each area, each re- 
maining aloft for eight hours with 
take-offs at four-hour staggered in- 
tervals. Two planes will be aloft 
simultaneously, one acting as a 
standby ready to take over in case 
of difficulties. Fourteen such plane- 
areas are believed to be capable of 
reaching a large percentage of the 
population of U.S. 

Stratovision tests have been 
made, relative to possible signal 
levels and coverage areas, although 
other difficulties attending televi- 
sion signal transmission will be 
considered in later tests. Recent 
tests have indicated satisfactory 
FM signals at 240 miles, at an alti- 
tude of 25,000 ft., using 250 watts 
output power. An underslung an- 
tenna will pick up the program 
from the ground by directed relay- 


48 


ing which is then rebroadcast at 
altitudes of about 30,000 feet to an 
underlying area some 400 miles 
across. Intercity relaying would be 
undertaken with the same system. 
Estimates as to the total cost of 
operating each group of planes in 
a given area would be around $200 
per hour aloft. 

Work is rapidly progressing to- 
ward the extension of intercity 
television network systems, using 
radio relay methods and coaxial 
cables. The New York-Washington 
cable, having already served as a 


factory service is only a fraction 
of a watt. The hook-shaped wave 
guide transfers energy from the 
oscillator to the focal point of the 
reflector. 


Receiving designs 


A few of the improvements be- 
ing considered in recent models of 
television receivers are at the right 
on chart. Sets using direct view 
tubes with standardized screen di- 
ameters of 5 to 20 inches are being 
produced (23), featuring greater 


The “dark trace’ projection tube may ‘be the “dark horse” of the big screen television develop- 
ment race. The above shows the Skiatron No, 7 tube used in British Navy radar 


television link on numerous occa- 
sions (including one in which tests 
on color transmission were satis- 
factory), is being extended South. 
The Philco relay system extends 
between Philadelphia and Wash- 
ington (see illustrations). A relay- 
ing tower, shown at 14 (developed 
by RCA) is typical of the develop- 
ments in this field. Reflectors are 
used at both the pickup and the 
transmitting positions, the two sets 
permitting two way simultaneous 
operation. The AT&T system has 
started several coaxial line routes 
which will ultimately link the two 
coasts, Radio circuits will serve as, 
or augment sections of this line 
whenever conditions favor. this 
method. 

In a few places in Metropolitan 
New York permanent lines connect 
the transmitter with frequently 
used pickup points. Many of the 
remote pickups are carried by radio 
circuits (STL, or studio-transmitter 
link circuits) of various types (1 
and 2 on chart). The portable mi- 
crowave relay equipment (1) pro- 
vides a readily-installed, beamed 
television service over 10-15 mile 
distances, on the 6800-7050 mec 
band. Either 4 ft. or 6 ft. reflectors 
are used, depending on the dis- 
tance. Because of the sharp direc- 
tivity the power needed for satis- 


- high-light brilliance and a more 


sharply focused spot. While any par- 
ticular type of tube may not neces- 
sarily have all of the features list- 
ed, the newer design trends are in- 
dicated. (A Rauland tube is illus- 
trated at 23.) Some direct view- 
ing tubes have a high light bril- 
liance of 60 ft. lamberts or more, 
insuring adequate contrast in nor- 
mally lighted rooms. The listed 
use of conductive (or metallized) 
screens in direct viewing tubes is 
being done experimentally only, as 
noteworthy improvements are evi- 
dent at present only when anode 
voltages of around 6 or 7 KV are 
exceeded. As experience is gained 
in depositing thinner conductive 
layers, the value of this expedient 
may be realized at normal direct- 
view tube voltages. 

Both refractive optics (where 
large glass lenses are used to pro- 
ject an enlarged scene from the 
screen of a small cathode ray tube 
onto a wall screen) and reflective 
optics (where concave mirror and 
lens combinations are used) aré 
undergoing intensive comparisons. 
Both methods received much at- 
tention for military applications. 

The former method, using lenses 
similar in style (if not in size). t0 
movie projector types, is shown 4 


(Continued on page 102) 
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@ At the present time, a number 
of test instruments are available 
specifically for television work. 
These instruments, however, per- 
tain largely to the development 
stage of television. They eventually 
will be supplemented by a variety 
of more highly specialized but less 
versatile equipment that can be 
operated by ordinary test personnel. 
A survey of the major receiver 
manufacturers, conducted recently 
by the Radio Manufacturers’ Asso- 
ciation, disclosed a _ particularly 
urgent demand for some sort of 
synthetic video pattern generator 
capable of producing various types 
of test patterns on television re- 
ceiver screens for the evaluation of 
their over-all performance. To ful- 
fill all the requirements of perform- 
ance testing on television receivers, 
an ideal signal generator would em- 
body most of the features of a com- 
plete television transmitter on a 
miniature scale, including: 


(1) A carrier frequency range cor- 
responding to the six channels 
assigned in the 44-90 mc band. 


(2) Vestigial sideband video modu- 
lation, including all synchroniz- 
ing, blanking, equalizing and 
video pulses, conforming to FCC- 
RTPB specifications for standard 
television signals, and capable of 
producing a variety of test pat- 
terns on receiver screens. 


(3) A suitable source of f-m audio 
modulation, centered 4.5 mc above 
the unmodulated video carrier 
and capable of frequency modula- 
tion to a maximum diviation of 
+ 25 ke. 


(4) A peak rf signal output on the 
order of 0.1 maximum volts, bal- 
anced-to-ground, with a suffici- 
ently low value of stray field to 
permit accurate attenuation over 
the entire rf range. 


While the above specifications 
are well within the range of present 
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TV TEST EQUIPMENT 


By PAUL H. HUNTER 


Instrumentation Editor—Electronic Industries 


Probable design trends in specialized instruments 


for production testing of television receivers, 


with 


a review of some currently available equipment 


technics, there are a number of 
practical difficulties that will re- 
quire a simple, economical solution 
before standard video pattern gen- 
erators can be produced on a com- 
mercial basis. 


Video-range oscilloscopes 


The development of oscilloscopes 
capable of passing the 4.5 mc range 
of frequencies associated with pres- 
ent commercial television standards 
received a considerable impetus 
from the wartime radar program. 
This accounts for the relatively 
large number of these instruments 
now appearing on the market. These 
represent what may well be the 
practical limit of refinement in 
standard oscilloscopes, since their 
complexity and high cost will prob- 
ably induce a trend toward simpli- 
fication, at the sacrifice of certain 
features that are important mainly 


to laboratory investigations of a 


‘specialized order. 


Since the fundamental control 
frequency of television systems is 
60 c/s, there is an opportunity to 
dispense with variable frequency 
oscilloscope time bases in favor of 
a linear sweep oscillator operating 
only at the power line frequency. 
Methods of isolating various. seg- 
ments of the complete transmission 
cycle have been developed to a satis- 
factory degree. Control of the hori- 
zontal sweep velocity could be ar- 
ranged to coincide with the funda- 
mental segments of the standard 
television signal, selected by means 
of a simple switch, without inter- 
mediate vernier adjustment. 

The segments of the 1/60th sec- 
ond vertical scanning period of 
principal interest to routine test- 
ing of television receivers are as 
follows: 


The “Visual Alignment” method of observing amplifier gain-frequency response, using the “pyra- 
mid” type frequency sweep. The double image indicates slight detuning of the signal generator 


RECEIVER 
1. F. STAGE 


>———_ FREQUENCY ——> 


4 
2 


g 
>i> 


TIME 


>—————_ FREQUENCY ————> 


FM SIGNAL 
GENERATOR 


CATHODE-RAY 
OSCILLOSCOPE ~~] 


> _— HORIZONTAL ——> 
POSIH}ON 


i) 


VERTICAL 
POSITION 


A 


SWEEP 
>———._ VOLTAGE ——> 


SAW TOOTH 
OSCILLATOR 


Significant portion Duration 
of the standard (in micro- 
television signal seconds) 


(1) Vertical scanning & fly- 
back interval (1/60th 
eee a nearer oe 16,650 


(2) Vertical flyback interval 


(1/600th sec. max.)...... 1,665 
(3) Vertical sync. & equaliz- 

ing pulse interval (9H).. 571 
(4) Vertical sync. pulse in- 

DONE Dh cvbedsccwes. 190 
(5) Horizontal scanning & 

flyback interval (H).... 63.5 


The use of a slave type sweep, 
having a fixed repetition rate of 
60. per second and five fixed veloci- 
ties corresponding to slightly greater 
intervals than those given above, 
will satisfy all the requirements of 
television wave form observation in- 
sofar as horizontal deflection is 
concerned. Two controls would be 
needed: a five-position sweep speed 
switch and a continuously variable 
phasing control for shifting the de- 
sired time segment over the entire 
16,650 microsecond period corres- 
ponding to one vertical scan. These 
two controls will take the place of 
the usual coarse and fine frequency 
controls, sync. selector switch, sync. 
gain and polarity, horizontal at- 
tenuator, horizontal gain and any 
other controls connected with hori- 
zontal deflection, together with any 
associated circuits and tubes. 

While the special time base re- 
quirements discussed above repre- 
sent a major departure from con- 
ventional oscilloscope design, there 
are other functions which should 
be redesigned in order to attain 
greater simplicity, economy and 
adaptability to the special problem 
of television receiver testing, Dras- 
tic compromises will undoubtedly be 
necessary to offset the inherently 
high cost of the 4.5 mc vertical am- 
plifiers required. The final result 
may involve the type of engineering 
that entered into the many simpli- 
fied test sets developed during the 
war for the use of radar field main- 
tenance personnel. 


Sweep generators 


Television engineers have for 
many years recognized the impor- 
tance of developing automatically 
tuned oscillators for visually tracing 
the response characteristics of wide- 
band amplifiers. Development of 
standard frequency-modulated sig- 
nal generators, however, was neces- 
sarily delayed by the uncertainty 
regarding transmitter and receiver 
standards. Now that frequency as- 
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MODERN TELEVISION 


SWEEP GENERATOR, 


Technical Data 


Frequency Range: 500 ke to 110 me. 
Sweep Range: 2 kc to 10 me (total devia- 
tion). « 


Frequency Marker: 1 mec and 10 me from 
separate crystal controlled oscillators. 
Output: 

Voltage—30 microvolts to 0.1 volt. 

Impedance—100 ohms. 

Regulation—constant within 10% over any 
10 me portion of the frequency range. 

Circuit: 

Heterodyne type, using one reactance tube 
modulated 135 me oscillator and one 
manually tuned 1385.5 to 245.5 me oscil- 
lator. One stage of amplitude limiting. 


United States Television Mfg. Corp. 


OSCILLOSCOPE TYPE 248. 


Performance Data 
Vertical Amplifier: 
Response—20 c/s to 5 me (+8 db). 
Sensitivity—0.1 v. RMS/in. (direct). 
—2 v. RMS/in. (with probe). 
Attenuation—1:1, 10:1 and 100:1 with 
vernier, 


Horizontal Amplifier: 
Response—20 c/s to 2 me (+8 db). 
Sensitivity—2.75 v. RMS/in. 
Attenuation—1:1 and 10:1 with vernier. 


Recurrent Sweep: 
Range—15 c/s to 150 ke (6 steps). 
Synchronization—pos. or neg. from internal, 
external or 60 cycle signals. 
Circuit—hard-tube multivibrator type; out- 
put available at panel. 


Triggered Sweep: 


Speeds—5, 25, 100 and-1,000 mircoseconds. 


Trigger Pulse Generator: 


Range—200 to 3,000 pulses/sec. 

Output — applied internally to triggered 
sweep; pos. and neg. pulses also available 
at panel. Pulse duration is 0.5 us., source 
impedance, 500 ohms. 


Cathode-Ray Tube: 


5 in., type 5JP1, with special deflection plate 
connectors on neck of tube. 


Additional Features: 


Separate trigger oscillator for calibrating 
triggered sweep by means of blanking pulses 
at intervals of 1, 10 and 100 microseconds. 
0.5 microsecond delay network for vertical 
input. Separate intensity modulation ampli- 
fier, usable to 5 me, 


Allen B. DuMont Laboratories, Inc. 


OSCILLOSCOPE MODEL OL-15. 


Performance Data 
Vertical Amplifier: 
Response-——20 ¢/s to 4 me (+1 db). 
Sensitivity-—0.05 v. RMS/in. (direct). 
—0.1 v. RMS/in. (with probe). 
Attenuation—1:1, 10:1 and 100:1 with ver- 
nier. 
Calibration—Substitution of internal 60 cycle 
signal calibrates screen in terms of peak 
volts, as indicated on panel meter. 


Horizontal Amplifier: 
Response—20 c/s to 1 me (+1 db) 
Sensitivity—0.1 v. RMS/in. 
Attenuation—1:1, 10:1 and 100:1 with ver- 
nier. 


Recurrent Sweep: 
Range—5 c/s to 500 ke. (5 steps). 
Synchronization—external positive or nega- 
tive, internal and 60 cycle. 
Circuit — modified one-shot multivibrator 
using five vacuum tubes; output available 
at panel jack. 


Triggered Sweep: 
Speeds—5, 20, 100 and 1000 microseconds. 


Trigger Pulse Generator: 
Range—200 to 5000 pulses/sec. 
Phase—variable +1000 microseconds with 

respect to triggered sweep. 
Output — applied internally to triggered 
sweep; pos. and neg, pulses also available 
at panel jacks. 
Cathode-Ray Tube—5 in., type 5LP1. 


Browning Laboratories Inc. 
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SWEEP GENERATOR, TYPE 709B. 


Technical Data 


Frequency Range: 5 to 65 me. 

Sweep Range: 1 to 20 me (total deviation). 

Frequency Marker: 5 to 70 me using sep- 
arate manually controlled oscillator. 


Output: 
Voltage—0.001 to 0.4 volts. . 
Impedance—75 ohms (cable termination). 


Circuit: 


Heterodyne type, using two push-pull 
oscillators, one of which is frequency 
modulated by a special concentric type 
variable capacitor actuated by a mag- 
netic drive similar to those used in per- 
manent magnet loudspeakers. Two 6- 
step output attenuators are connected 
in series, with an additional vernier 
output control. 


Radio Corporation of America. 


OSCILLOSCOPE MODEL 564. 


Performance Data 
Vertical Amplifier: 
Response—5 c/s to 5 me (+2 db). 
Sensitivity—0.1 v. RMS/in. (direct). 
—0.2 v. RMS/in. (with probe). 
Input impedance—5 mmf across 5 megohms 
(direct). 
—9 mmf across 5 megohms 
(with probe). 


Horizontal Amplifier: 
Response—5 c/s to 1.5 me (+2 db). 
Sensitivity—0.14 v. RMS/in. 

Input impedance—10 mmf across 5 meg- 
ohms, 


Intensity Modulation: 


Response—100 c/s to 100 ke (+2 db). 
Input impedance—10 mmf across 5 megohms. 


Sweep Oscillator: 
Range—7 c/s to 100 ke (6 steps). 
Synchronization—internal or external. 
Cireuit—1 6SN7 multivibrator and % 6SN7 
control tube. 
Cathode-Ray Tube—5 in., type 5CP1. 


~ 
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Features—probe contains a miniature type 
6C4 triode connected as a cathode fol- 
lower. Amplifiers deliver undistorted trace 
of 24 in. on vertical and 17 in. on hori- 
zontal axis, Price is said to be under 
$30.00. 


Supreme Instruments Corp. 


OSCILLOSCOPE TYPE 715-B 


Performance Data 
Vertical Amplifier: 
Response—5 c/s to 11 me (+1 db). 
Sensitivity—0.1 v. RMS/in. (direct). 
—1.0 v. RMS/in. (with probe). 
Attenuation—5 steps with vernier. 


Horizontal Amplifier: 
Response—3 c/s to 500 ke (+2 db). 
Sensitivity—0.42 v. RMS/in. 
Attenuation—vernier only, 


Recurrent Sweep: 
Range—5 c/s to 100 ke (5 steps). 
Synchronization — internal; ext. (high and 
low impedance) ; pos. or neg. 


Triggered Sweep: 


Speeds—2 to 100,000 microseconds/in., con- 
tinuously adjustable. 


Cathode-Ray Tube: 
5 in., RCA type 1802-Pl. 


Additional Features: 


Time interval marker generating th in. 
vertical pips at 1 microsecond intervals. In- 
ternal 60 cycle sinusoidal sweep with pro- 
visions for phase adjustment. Calibration 
by means of either internal source of .36 to 
360 volts or by direct measurement of signal 


on peak-to-peak voltmeter; voltmeter switch’ 


is at probe end of input cable. 


Radio Corporation of America. 


signments and bandwidth require- 
ments have been definitely estab- 
lished, instrument manufacturers 
will find it profitable to produce 
suitable sweep generators on a 
quantity basis. 


For those not familiar with the 
principal of visual alignment, the 
accompanying diagram will show 
the interrelation of frequency, gain, 
sweep voltage and cathode-ray spot 
position, the projections in this il- 
lustration representing five arbi- 
trary points during one cycle of a 


“pyramid” type of frequency modu- 
lation. 


Frequency modulators 


Both mechanical and electronic 
methods of automatically sweeping 
the frequency range of interest 
have been successfully applied, an 
important consideration with either 
method being the rate of frequency 
shift with time. If this shift fol- 
lows a sinusoidal law, it is obvious 
that the oscilloscope time axis must 
also be sinusoidal if equal frequency 
intervals are to be represented by 
equal horizontal displacements of 
the cathode-ray beam. One disad- 
vantage of sinusoidal frequency 
sweep is that uniform fluorescence 
of the cathode-ray tube trace is not 
maintained in the horizontal plane, 
since fluorescent intensity is in- 
versely proportional to the velocity 
of beam deflection. This effect can 
easily be corrected, however, by 
several means and there is no doubt 
that sinusoidal sweep greatly sim- 
plifies the design of a frequency 
modulator, whether of the react- 
ance tube or rotary capacitor type. 


In order for the points of maxi- 
mum frequency excursion to coin- 
cide with the limits of horizontal 
beam deflection, a means of shift- 
ing the phase of the time axis volt- 
age must usually be provided to 
compensate for any low frequency 
phase displacements that may occur 
in the video detector or other cir- 
cuits. Phase shift networks pre- 
sent no problem at power line fre- 
quencies, however. 


Linear frequency deviation can 
take the form of either a “saw- 
tooth” or “pyramid” type of fre- 
quency modulation. In either case, 
a truly linear rate of change in 
frequency is difficult to obtain with 
conventional types .of frequency 
modulators. The choice between 
the mechanically driven variable 
tuning capacitor and the reactance 
tube as a means of varying the fre- 
quency of an rf oscillator hinges: 
on the following factors: 


(Continued on page 106) 


MAGNETIC FOCUSING 


® Cathode ray tubes designed for 
magnetic focusing and deflection 
were widely used in television prior 
to the war and have since found 
extensive application in radar 
equipment. They have been used 
in preference to electrostatic tubes 
for intensity -modulated displays 
because the light: output can be 
considerably greater without seri- 
ous defocusing of the spot. 

The magnetic fields for focusing 
and deflection are supplied by coils 
or magnets mounted around the 
outside of the tube neck as in Fig. 1. 
These units have undergone con- 
siderable development and new de- 
signs have evolved, producing 
clearer, less distorted patterns on 
the tube screen; but, because of 
wartime restrictions these new de- 
velopments are not widely known. 
This article is intended, first, to ac- 
quaint the reader with the funda- 
mental actions involved in mag- 
netic focusing and deflection; and 
second, to introduce the more re- 
cent developments in deflection and 
focusing devices. 


Magnetic focusing 


An electron beam passing down 
the tube axis will be focused by any 
axially symmetric magnetic field. 
The focusing action is roughly as 


. follows: An electron deviating from 


the axis has a velocity component 
perpendicular to such a magnetic 
field so that a force is exerted on 
the electron, tending to make it 
spiral about the axis. In this spiral- 
ling action the electron experiences 
a thrust toward the axis and hence, 
if the field intensity is properly ad- 
justed, the electron will be returned 
to the axis at the instant it reaches 
the screen. Other electrons in a 
beam are affected in a similar man- 
ner so that all tend to converge to- 
ward the same point on the screen, 


*This hg ed is based on work done for the 
Office of Scientific Research and Development 
under contract OEMsr-262 with Massachusetts 
Institute of Technology. 
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By D. RAWCLIFFE and R. W. DRESSEL 


Radiation Laboratory,* Massachusetts Institute of Technology 


Numerous types of coils and magnets have been de- 


veloped recently for beam control in cathode ray tubes 
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Fig. 1—Magnetic cathode ray tube showing placement of focus and deflection coils 


i.e., the beam is focused. Because 
of the spiralling, the electrons move 
in three dimensions, not in just 
two as in electrostatic focusing. 
This fact makes the solution of 
magnetic focusing problems ex- 
tremely complicated and cannot be 
adequately treated here.+ 


The field needed for focusing is 
produced either by a current 
through a coil wound around the 
tube neck or by a permanent mag- 
net, most commonly by the former. 
Usually the coil is enclosed in an 
iron case in order to concentrate 
the field and control is distribution. 
A typical coil is shown in Fig. 2, 
and Fig. 3 is a cross-sectional view 
of this coil with its magnetic field 
sketched in. The width of the gap 
in the iron case is the most impor- 
tant factor in controlling the field 
distribution. 


A cylindrical permanent magnet 
also can be used to produce the 
axially symmetric field needed for 
focusing. Such a focus magnet is 
illustrated in Fig. 4, and a cross- 
sectional view of the essential mag- 
netic parts together with the mag- 
netic field is shown in Fig. 5. Un- 


+For a treatment of this subject see Zwory- 
orton, “Television,” John Wiley and 
Sons, 1940, p. 117, and Maloff and Epstein, 
“Electron Optics in Television,” McGraw-Hill, 
1938, Chapter 8. 


like the focus coil the magnetiza- 
tion of the permanent magnet can- 
not be varied to adjust the focus; 
consequently, in order to obtain op- 
timum focus, the gap width itself 
is varied by moving the threaded 
shunt indicated in Fig. 5. 


A second adjustment which the 
focus coil or magnet is usually 
called upon to make is that of 
“centering,” i.e., of correcting for 
the electron gun misalignments. 
Without this correction the electron 
beam will not normally strike the 
center of the fluorescent screen, but 


Fig. 2—A typical cathode ray focus coil 


in the type 12DP7 tube, for i 
stance, it may strike anywhere 
within a one inch radius of the 
center. Because of this misaligi 
ment, the electron beam is not di- 
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rected along the tube axis when it 
leaves the gun, but it can be 
brought back to the axis by prop- 
erly tilting the axis of the focus 
field. This is accomplished with a 
focus coil merely by tilting the coil 
as a whole through a small angle 
(+ 10°) about the proper axis. It is 
more difficult, however, for me- 
chanical reasons, to tilt a focus 
magnet and, therefore, the front 
member of the magnetic gap, the 
“centering ring,” is mounted so that 
it may be moved laterally (+ % in.) 
in any desired direction, by two 
screw adjustments. 

Although the practice of center- 
ing by tilting the focus coil is quite 
common, there are other and better 
methods of accomplishing the same 
effect. A focus coil will focus an 
electron beam with the least 
amount of abberation and distor- 
tion if the magnetic axis of the coil 
coincides with the axis of the elec- 
tron beam; consequently, tilting the 
focus coil reduces its sharpness of 
focus. Centering is best accom- 
plished by a small deflection coil or 
magnet designed expressly for the 
purpose and mounted almost any- 
where on the tube neck. 

Focus coils have been widely used 


for quite a few ‘years in television 
and in radar equipment. Focus 
Magnets, on the other hand, were 
Introduced in large quantities dur- 
ing the war for use in radar equip- 
ment. A magnet has a distinct ad- 
Vantage over a coil because of the 
saving of focus current. Another 
advantage of the focus magnet is 
is stability of field over large 
‘anges of temperature, whereas the 
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AND DEFLECTION 


Fig. 4 (a) and (b)—Front and side views of 
adjustable focusing magnet. Note control knob 


resistance of a focus coil changes 
about 0.4% per degree C. Unless 
the coil is driven from a high im- 
pedance source, the current and 
field also change; hence the pat- 
tern on the cathode ray tube de- 
focuses, necessitating a readjust- 
ment. This is a nuisance, particu- 
larly in aircraft radar in which 
large temperature changes accom- 
pany altitude changes. 

In performance, however, the focus 
magnet is definitely inferior to the 
focus coil. Under the best condi- 
tions the spot size with a magnet 
is about equal to that produced 
with a coil under average condi- 
tions. Under bad conditions the 
spots produced with a magnet are 
badly distorted. The principal 
cause of poor focus is the fact that 
the field of the magnet spreads out 
for a considerable distance along 
the tube axis, while that of the coil 
is localized. The spreading field 
overlaps the electrostatic fields of 
the gun, disturbing the action of 
those fields and causing spot dis- 
tortion. In addition to spreading 


out along the axis, the field ex- 
tends in other directions sufficiently 
to interfere with neighboring ap- 
paratus, such as aircraft compasses. 

In weight, the magnet has a 
slight advantage, 114 lb. against 2% 
lb. The cost of a focus magnet de- 
pends on the type of construction, 
but it should cost about $50, where- 
as a.focus coil can be made for 
about one-tenth as much. 


CENTERING RING THREADED SHUNT 


Fig. 5-~.Crese-eection of focus magnet 


In general one can conclude that 
the focus magnet should fever re- 
place a focus coil except in special 
cases where the saving in weight 
and power, and the stability of the 
magnet, are important enough to 
outweigh its poorer performance 
and increased cost. 


Magnetic deflection 


Magnetic deflection, like focusing, 
is founded upon the fundamental 
physical fact that an electron mov- 
ing across a magnetic field experi- 
ences a force which causes it to fol- 
low a curved path. In particular, 
if the magnetic field is uniform and 
if the electron’s initial velocity is 
perpendicular to the line of flux, 
then it will travel in a plane, cir~ 
cular path whose radius is deter- 
mined jointly by the field intensity 
and electron velocity as long as it 
remains in the magnetic field. 


Electrons in a cathode ray tube 
are all brought to the same high 
velocity of the order of 4x10’ 
cm/sec. by a potential of 5 kilovolts 
applied to the accelerating elec- 
trode. These are gathered into a 
converging beam by the focus coil 
and directed down the tube axis 
until they strike the screen where 
they create a glowing spot of light. 
This beam which has a significant 
cross-section may be deflected as a 
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unit by a magnetic field because all 
uf its component electrons are trav- 
eling with very nearly the same 
velocity. In addition, the amount 
of deflection may be varied by con- 
trolling the magnetic field intensity. 

A deflection coil is simply a de- 
vice for generating a magnetic field 
across a portion of the tube neck 
so that electrons will be deflected 
as they travel from gun to screen. 
An idealized coil generates a uni- 
form field in the region included 
between its ends while its field is 
zero everywhere else. For such a 
coil the angle through which an 
electron is deflected is shown in 
Fig. 6 and is given by the equation 

Bl 
sin e = 0.30——<— 


b 
where 6 represents the angle of de- 
flection, B the magnetic field in- 
tensity in gauss, 1 the coil length in 
cm, and E, the accelerating poten- 
tial in volts. 

This equation demonstrates three 
important relationships. First, the 
sine of the deflection angle is pro- 
portional to the field intensity and 
reverses with the direction of the 
field. Likewise, sin 6 is propor- 
tional to the current through the 
coil windings since this current and 
the magnetic field intensity are 
themselyes proportional. Second, 
sin 6 is inversely proportional to 
the square root of E,, and finally, 
for a given deflection angle, B is 
inversely proportional to 1. This 
means that the longer the coil the 


smaller the input current necessary - 


_to produce a given deflection. 

The question naturally arises 
whether a deflection coil can be 
made: to extend the length of the 
tube neck and so reduce the input 
current to a minimum. Actually, it 
is not the length of the tube neck 
but rather its diameter that limits 
the length of a deflection coil. If a 


Fig. 7 (Left)—-Diagram illustrating disposition of magnetic flux lines 


about a typical iron core coil. 


coil is too long, the electron beam 
will strike the glass wall of the tube 
and will be cut off, thus leaving a 
portion of the screen in shadow. 
The longest coil, therefore, that 
may be used with a given tube is 
one that will allow the electron 
beam just to graze the glass wall 
when it is deflected across a full 
radius of the screen as in Fig. 1. 
The maximum length may be de- 
termined by 
a 

1 = ——— 
tan 2 ¢ 
where 1 represents the coil length; 
¢, the angle corresponding to a full 
radius deflection; and a, the inside 
radius of the tube neck. 

Only that portion of the total 
magnetic field existing in the re- 
gion enclosed by the tube neck is 
useful for deflection; consequently, 
in the interests of economy, it is 
desirable to build coils that gen- 
erate a minimum amount of waste 
field. Physical coils may be com- 
pared in this respect by their de- 
flection efficiencies. The deflection 
efficiency of a coil is simply the 
ratio, for a given input current, of 
the energy stored in the field en- 
closed by the tube to the total mag- 
netic energy of the coil. Its value 
may be determined from the ex- 
rression 

deflection efficiency — 

2.78 a2sin? ¢ E, x 107 


LI? 1 

in which the only new symbols are 
L, the inductance of the coil, and I, 
the current necessary to deflect the 
beam across a full. radius of the 
tube screen. The deflection effi- 
ciency is completely determined by 
the coil geometry and is indepen- 
dent of the number of turns in the 
windings. 

Driving circuits must be capable 
of furnishing the power required 


by the deflection coil, but the coil 
may be designed to satisfy the 
specifications for either the current 
or voltage by altering the number 
of turns. If only the turns on a 
coil are varied, the current required 
to deflect the beam across one ra- 


Fig. 6—Path of an electron through a uniform 
magnetic field normal to the paper between 
boundaries 1 and 2 


dius of the tube screen will be in- 
versely proportional to their num- 
ber. Similarly, the voltage required 
to drive a given sweep will be Jdi- 
rectly proportional to the number 
of turns. 

The deflection pattern displayed 
on the screen of a cathode ray tube 
may have distortions which, in gen- 
eral, have a combination of three 
or more different causes. One of 
these is the curvature of the tube 
screen. If a tube were designed so 
that the screen’s center of curva- 
ture lay at the geometrical center 
of the deflection coil then an ob- 
server viewing the pattern from a 
point on the tube axis, but at a dis- 
tance from the tube, would see no 
distortion. However, most tube 
screens have a much greater radius 
of curvature so that they are com- 
paratively flat, and, consequently, 
distort a square pattern into a pin- 
cushion shape. 

A second cause exists in the mag- 
netic field distribution within the 
deflection coil. Ideally this field is 


Fig. 8 (Right)—lIllustrations showing the distribution of magnetic 
Windings on the vertical legs only flux lines about a 


typical air-core coil with lumped windings 
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Fig. 9—Square iron-core coil capable of giv- 
ing both horizontal and vertical deflections 


Fig. 10—Iron-core coil with distributed windings 


uniform, but physically it is not 
and may be distributed so that it 
either increases or decreases in 
strength in the direction of deflec- 
tion. An increasing field would 
cause a barrel shaped distortion on 
a spherical screen, while the latter 
would cause a pincushion distor- 
tion. Deflection coils having the 
former field distribution tend to 
compensate the distortion due to a 
flat tube face, but those having the 
other, tend to accentuate it. 

A third cause of distortion lies in 
the inductive and capacitive cou- 
pling that exist between various 
parts of a coil and give rise to 
transient oscillations whose effects 
appear as crooked sweeps. These 
are by no means the only causes of 
pattern distortion, but are charac- 
teristic, and are the most frequent- 
ly encountered. 

If the field of a deflection coil is 
not uniform the electrons compos- 
Ing a beam will not all be deflected 
through the same angle, but 
through Slightly different angles. 

S action, which increases with 
the non-uniformity of the deflect- 
Ing field, tends to defocus an ini- 
tially focused beam. No physical 
deflection coil generates an ideal, 
uniform field, and so all coils ex- 

bit some defocusing; however, 
through careful design this can be 
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reduced to a value that is not trou- 
blesome. 

Deflection coils may be of two 
general types which are distin- 
guished (A) by an iron core, and 
(B) by an air core. The winding 
arrangements and magnetic field 
distributions of these two types of 
coils, illustrated in Figs. 7 and 8, 
show that the fundamental differ- 
ence between these is that the 
windings of type A produce oppos- 
ing fields while in type B these 
fields aid. One might say that the 
two fields are in “parallel” in A and 
in “series” in B. Also, the region 
surrounding the coils provides flux 
paths in parallel with those 
through the interior of the type A 
coil, while the flux lines outside the 


Fig. 11—Typical air-core deflection coil 


Fig. 12—Compound air-core coil extended in 
order to show construction 


type B coil are continuations of the 
interior flux. 

To improve the efficiencies of 
these two coils the external flux 
must be limited as much as pos- 
sible. This is accomplished in the 
type B coil merely by decreasing 
the reluctance of the external path 
around the coil, i.e., by surrounding 
it with soft iron laminated in such 
a way as to minimize eddy currents. 
Soft iron around the type A coil, 
however, would merely “short cir- 
cuit” the internal flux, and so it 
cannot be used. Instead, these 
coils are usually enclosed in tight- 
fitting copper or aluminum shields 
which prevent the escape of high 
frequency fields. The shields are 


of no benefit, however, when slow 
sweeps are used. 


Coils of these two types have 
been used prior to the war in tele- 
vision equipment. A number of 
modifications .and improvements 
have been made during the war to 
adapt these coils to radar require- 
ments, and some of these will be 
described in the sections following. 

The iron core coil shown in Fig. 9 
is an early type with one solenoid 
winding on each of the four legs of 
the core, the windings on opposite 
legs being connected in series. With 
this coil two independent deflec- 
tions at right angles can be pro- 
duced to scan the tube face. One 
of the best recent versions of this 
same type of coil is illustrated in 
Fig. 10. In order to obtain an ac- 
curate placement of the wire, it has 
been wound on machined 7 section 
forms. The winding distribution in 
this form is non-uniform (see pho- 
tograph) in order properly to con- 
trol the magnetic field distribution 
within the coil and to reduce to a 
minimum the pattern distortion on 
the cathode’ray tube screen. Damp- 
ing resistors are mounted across 
each half section of one winding 
on each leg. This reduces the ef- 
fects of coupling between x and y 
windings. 


An example of an air-core coil 


Fig. 13—Air-core coil with off-centering yoke 


Fig. 14—Iron-core deflection coil with per- 
manent magnets to produce off-centering 
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in many applications is shown in 
Fig. 11. Windings are fitted onto a 
slotted plastic form so that the 
number of.wires in each slot is pro- 
portional. to the sine of the angular 
position of that slot. Such a wind- 
ing distribution produces a very 
nearly uniform magnetic field with- 
in the. deflection coil. An iron fiux- 
return path consisting of a close- 
fitting laminated cylinder made of 
transformer grade iron may be 
placed over the coil to improve its 
deflection efficiency. 

- Advantages offered by an air core 
coil and iron return path, together 
with horizontal and vertical deflec- 
tion, may be combined in a single 
unit shown in Fig. 12. Because of 
its cylindrical 
component coils of this assembly 
may be rotated with respect to each 
other in order to neutralize the in- 
ductive coupling between the hori- 
zontal and vertical windings. A 
deflection unit such as this can 
handle very fast sweeps as well as 
provide a display with good focus 
and little distortion. Its perform- 
ance under critical conditions ex- 
cels that of any other known type 
of deflection coil. 

In producing a rectangular scan 
such as is used in television and in 
many radar applications, a rather 
large amount of current is fre- 
quently required to produce a 
steady deflection (off-centering) of 
the electron beam to hold it at the 
starting point of the fast sweep. A 
similar current is required for the 
slow sweep, but it is much smaller 
in this case, as the slow sweep 
winding is usually much more sen- 


construction the . 


Fig. 15 (A)—dAir-core coil used with coil be- 
low to provide a radial time base display 


Fig. 15 (B)—Large square off-centering coil 


sitive than that used for the fast 
sweep. 

Most of the off-centering current 
may be saved by the use of a per- 
manent magnet “off - centering” 
field superimposed on the field of 
the deflection coil. One such de- 
flection system. is shown in Fig. 13. 
It consists of an air core deflection 
coil surrounded by a square yoke. 
Two legs of this yoke are perma- 
nent magnets and the other two 
are of soft iron, so that its action 
is entirely analogous to that of 
the coil in Fig. 7. No iron return 
path may be used around the air 


Fig. 16—Photographs of a radial time base display showing the effects of applying increasing amounts of off-centering to the PPI ‘scope face 


core coil as it would shunt the per- 
manent magnet field away from 
the tube, but without the iron re- 
turn path, the coil is not as efficient 
as it would otherwise be. Hence 
the advantage of using this type of 
permanent magnet off-centering is 
partly lost in the additional power 
required by the deflection coil. The 
operating conditions in any partic- 
ular case should be examined 
rather carefully to determine 
whether the advantage is sufficient 
to justify the added complication 
and expense of this type of system. 
A second permanent magnet off- 
centering system has four small 
magnets inserted in the conven- 
tional square iron core, as shown 
in Fig. 14. Only a small decrease in 
the efficiency of the coil itself is 
caused by these magnets, and 
hence, a substantial current saving 
may be realized. The permanent 
magnet field distribution is con- 
trolled by the distance A between 
the two magnets, and is nearly uni- 
form with the proportions shown. 
The distribution of the sweep field 
must be matched to that of the 
magnets. to obtain the best focus 
and deflection. If the pie-wound 
construction shown in Figs. 10 and 
14 is used, winding distribution is 
easily adjusted to give the proper 
field. ; 
An off-centering system that has 
been used in certain radar sets is 
illustrated in Fig. 15. The air core 
coil, equipped with slip rings, is 
rotated mechanically to provide a 
radial time base display while the 
larger, iron core coil fits over the 


(Continued on page 111) 
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MULTI-OUTLET 


T=V 


New solution to apartment house antenna and distribution 
problem, developed by Telicon, to be used at TBA conference 


@ The multiple antenna problem is 
particularly serious in metropolitan 
area, television’s most concentrated 
market. 
vidual antennas by several wave- 
lengths may be necessary, 
large apartment buildings have 
limited space available for this 
service. 
when the location requires directed 


Since separation of indi- 


even 


The problem is greater 


arrays to avoid ghosts in the tele- 
vision image caused by multitple 
transmission paths. Indeed this is 
further complicated when several 
stations differing in geographical 
location must be received. 

A system that shows great prom- 
ise in solving this problem is being 
installed to serve a_ substantial 
number of television receivers at 
the Television Broadcasters Asso- 
ciation conference in New York 
City. This system, consisting of 
antennas, booster amplifiers and 
a distribution network, was devel- 
oped by H. E, Kallmann of Telicon 
Corp. When used for apartment 
house installations the plans call 
for the installation on the roof of 
the building of as many separate 
directional antennas as there are 
television stations serving the area. 
A selection from a variety of an- 
tenna designs is available to suit 
the requirements of each location. 

Each antenna is connected to a 
tadio frequency booster amplifier, 
which has sufficient gain to deliver 
4 signal of 10 to 20 millivolts into 
452 ohm distribution network, and 
Which is flat within +% Ib. over 
the desired 6 megacycle channel. 
The amplifier has a high rejection 
tatio for all other channels. A com- 
mon coaxial distribution cable with 
Polyethylene insulation is used, giv- 
ing a loss of less than 4 db. per 
hundred feet. At each apartment 
outlet a 20 to 30 db. pad is inserted, 
Siving about 1 millivolt to each re- 
ceiver. Attenuation of some 60 db. 
between receivers is thus provided, 
Much more than exists between 
Sets with duplicated and randomly 

ted antennas on the same roof! 
The channel amplifiers are pre- 
tisely-adjusted plug-in units with 
five miniature tubes—(four 6AK5’s 

aid one 6J6) on a strip only 1%” x 
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OUTPUT TUBES OF SEPARATE CHANNEL AMPLIFIERS 


Fig. 1—Amplifier outputs are connected at the shunt arms of successive stages of a special 


band pass filter to prevent mismatching 


7%” in area. They are physically 
interchangeable, so that servicing 
is as simple as replacing a spare 
fuse. Replacements are all factory 
adjusted to exact characteristics. 
As conditions require they may be 
operated continuously or clock- 
controlled. One extra amplifier of 
similar design is added to cover the 
whole FM band. These amplifiers 
and their electronically-regulated 
power supply fit into a case re- 
sembling a moderate sized fuse box. 

Interaction difficulties required 
the development of a special reac- 
tive network feeding the single dis- 
tribution cable. The amplifier out- 
puts are connected at the shunt 
arms of successive stages of a spe- 


cial band pass filter, as in Fig. 1. 
This connection system prevents 
mismatching as would occur if the 
output tubes of all amplifiers were 
paralleled at a single point. The 
output capacitance of each unit, 
augmented by trimmers, provides 
the required shunt impedances in 
the network filter. A single cable 
will feed any desired number of 
apartment-outlets. The outlets are 
so designed that they will present 
to the receivers any desired imped- 
ance, single ended or balanced, as 
may be required by receiver stand- 
ards. This system, called “Intra- 
video” is designed to serve the 
standard self-contained television 
and FM sets in apartment buildings. 


*“Foot-Lambert” Unit 


@® With the new home-television 
screens becoming very much 
brighter, even reaching intensities 
at which they may be viewed satis- 
factorily in ordinary, lighted rooms, 
it becomes important to have gen- 
eral agreement in the television in- 
dustry on the units and standards 
for measuring picture brightness. 

Some TV engineers define their 
picture results in “foot-candles”; 
otheres use “foot lamberts”. The 
term “lambert” also appears in the 
literature of the art, adding to the 
confusion. 

The outstanding illumination au- 
thority, Dr. Matthew Luckiesh, di- 
rector Lighting Research Labora- 
tory of General Electric at Nela 


of Picture Brightness 


Park, Cleveland, Ohio, and author 
of “Light, Vision and Seeing” (Van 
Nostrand) , reeommends that “foot- 
lamberts” be used to define picture 
brightness, and that the television 
industry always express its stand- 
ards in this unit, already generally 
used by illuminating engineers to 
measure brightness. 

“The foot-lambert is the accepted 
unit in our English system of light 
measurements,” says Dr. Luckiesh. 
“This unit is very easily understood. 
For example, if we had a white dif- 
fusing surface that reflected 100% 
of the incident lights, its bright- 
ness in foot-lamberts would equal 
numerically the illumination ex- 
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RHOMBIC ANTENNAS 


By JERRY MINTER 


Chief Engineer, Measurements Corp., Boonton, N. J. 


Design of video reception antennas having sharp unidirectional 
properties, wide frequency range and ease of matching 


@ The transition of television re- 
ception, in the home, from the ex- 
perimental stage to the status of 
dependable entertainment has ae- 
celerated the development and use 
of improved receiving systems. The 
majority of television set owners 
no longer accept the interruption 
of televised programs as unavoid- 
able any more than they would 
tolerate erratic reception from their 
broadcast receivers. 

Despite the advances made in the 
development of video transmission 
and receiving equipment, image re- 
ception is too often marred by such 
annoyances as loss of detail caused 
by the pick-up of unwanted signals 
from nearby transmitters, dia- 
thermy apparatus and oscillators, 
as well as ghost signals. Noise im- 
pulses further add to these troubles 
by their effect on synchronization. 

However, in the quest for maxi- 
mum performance, proper consid- 
eration of the antenna system is 
often overlooked, despite the fact 
that in this unit lie amazing possi- 
bilities for increased gain and in- 
terference reduction. 


Obviously, the logical solution to 
the problem of improving reception 
is in the use of a directional an- 


tenna having a narrow pick-up . 


angle, one that will be unidirec- 
tional over a wide range of fre- 
quencies, and the installation of all 
television transmitting antennas, 
covering a specific area, in a choice, 
high location free from any objects 
that would cause secondary radi- 
ations. This would eliminate, to a 
large degree, troublesome reflec- 
tions and would enable television 
set owners to enjoy maximum re- 
sults with one fixed directional re- 
ceiving antenna. As it has been 
difficult in many sections of the 
country for broadcasters to agree 
on a suitable common location, 
transmitter centralization has not 
yet materialized. Therefore, it may 
be necessary in some locations to 
use more than one directional re- 
ceiving antenna. 

The first consideration of a re- 
ceiving antenna that will meet the 
desired requirements usually results 
in estimation of the properties of 
the popular dipole in all its varied 


forms from a simple half wave 
doublet to a multi-element array. 
The common dipole can be elim- 
inated, as its lack of useful direc- 
tional properties make it of little 
value where this characteristic is 
of prime importance. The disad- 
vantages of the dipole array for 
television use outweighs the advan- 
tages, when consideration is made 
of the large broadside area and 
critical dimensions required for di- 
rectional characteristics; the nar- 
row frequency range necessitating 
the erection of a large number of 
individual arrays for coverage of 
the various television channels and 
the difficulty experienced in trans- 
mission line matching. 

A comparison of the many types 
of suitable antennas and their re- 
spective characteristics led to the 
choice of an antenna system not 
commonly used for the reception of 
television signals, the rhombic. The 
selection of this type of antenna 
was motivated by the many desir- 
able features of rhombic antennas; 
sharp unidirectional properties; 

“wide frequency range; the ease of 


Figs. 1 and 5 (below) and Figs. 6 to 9 (opposite page) illustrate the comparative voltage gains of a half-wave doublet and a properly designed 


rhombic, in the horizontal plane 
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efficiently matching the antenna to 
the transmission line and a char- 
acteristic null point independent of 
frequency for the reduction of in- 
terference. The principal disad- 
vantage of the rhombic is, of 
course, the space required for the 
erection of an antenna whose di- 
mensions represent a suitable num- 
ber of wavelengths necessary for 
maximum results, Since the gain of 
a rhombic antenna at any fre- 
quency of operation is proportional 
to its size, there is a minimum size 
below which the rhombic cannot 
provide better performance than 
more compact types of antennas. 


Relative gain 


To obtain comparative measure- 
ments of the relative voltage gain 
of rhombics, their unidirectional 
characteristics were plotted in re- 
lation to a half wave dipole as 
shown in Figs. 1 through 9. The 
particular rhombic design selected 


(Fig. 19) was chosen because of its:’ 


efficient coverage of the entire 
range of commercial television fre- 
quencies and an approximate 5 to 1 
voltage gain as compared with the 
dipole. In Fig. 1 it will be noted 
that a rhombic having dimensions 
of but one wavelength has a def- 
inite directional pattern; however, 
the maximum lobe does not ap- 
proach that of a conventional half- 
wave doublet (shown in dotted 
lines). When the rhombic’s dimen- 
Sions are 1.25 wavelengths, as in 


FOR TELEVISION 


Fig. 2, comparative results are still 
not obtained, but it is possible to 
utilize this antenna, where space 
is a factor, by inclining it at an 
angle of 40° to make better use of 
the center lobe (see Fig. 11). This 
procedure, however, introduces a 
mechanical problem of designing 
an efficient tilting device. In Fig. 
3 the main lobe of the rhombic 
practically equals the gain of the 
doublet while the two minor lobes 
of the rhombic reach the maximum. 

The outstanding qualities of gain 
and directivity first becomes really 
apparent in Fig. 4 with the pattern 
of a rhombic of 1.75 wavelengths. 
In Figs. 5 through 9 it can be seen 
that, as the operating frequency is 
increased, the main lobe of the sys- 
tem becomes greater. 


Reducing interference 


A study of Figs. 1 through 9 will 
disclose the presence of definite 
nulls occurring in the voltage pat- 
tern of the rhombic and, as men- 
tioned previously, the first two 
nulls, either side of the main lobe, 
are fixed in angle independent of 
frequency and may be positioned 
where they will prove of the great- 
est advantage. Interfering signals 
or reflections can be greatly mini- 
mized by proper orientation. 

Many suburban television enthu- 
siasts troubled with reflections 
from nearby hills will appreciate 
the importance of this feature and 
will discover that the time spent 


in careful choice and adjustment 
of their rhombic, to take full ad- 
vantage of its interference reduc- 
ing properties, will prove very 
profitable. 

Up to this point we have limited 
the discussion of the rhombic to its 
pattern in a horizontal plane; Figs. 
10 through 18 graphically illustrate 
the vertical pattern of the antenna 
design shown in Figs. 1 through 9, 
and how increasing frequency 
(number of wavelengths) and se- 
lecting the‘correct inclination angle 
improves the directional properties 
of the rhombic. These figures also 
illustrate another important point 
in efficient rhombic design, the se- 
lection of an antenna of ample 
dimensions to secure a low vertical 
angle to avoid annoying reflections 
from airplanes. The increasing 
popularity of civilian flying and the 
expansion of commercial airline 
facilities make this consideration 
noteworthy. 


Vertical angle 


An antenna covering a wide fre- 
quency range should be so designed 
that, as in Fig. 12, the major ver- 
tical lobe is kept at about 30 deg. 
or less. Those employing small 
rhombics for a more limited fre- 
quency coverage may effectively 
reduce this vertical angle by in- 
clining the antenna. 

The design chart, Fig. 19, will 
prove useful in the selection of a 
suitable internal angle ¢ and length 
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Figs. 10 to 18—Represent a vertical projection 
of voltage gains illustrated on previous page 
in Figs. 1 to 9 


1, as it graphically illustrates the 
various factors of the rhombic an- 
tenna: gain, size, frequency cover- 
age and internal angle. 

Curve “A” shown by the dotted 
line represents the loci of the gain 
maxima for a range of internal 
angles from 45° through 75°. The 
sine-squared curve “B” plotted with 
66° as the internal angle indicates 
a@ maximum gain at 58 wave- 
lengths, while, for example, at only 
2.2 wavelengths there is a 2 to 1 
ratio over the relative gain of the 
half wave doublet. As this is a char- 


acteristic curve, the dimensions of 


the antenna are contingent on the 
band of frequencies to be covered 
and the relation of these dimen- 
sions to the section of the curve 
most suitable to our requirements. 
Our object has been the design of 
an efficient rhombic covering the 
television channels between 44 mc 
and 215 mc, so we have chosen the 
dimensions shown in Fig. 20 to ob- 
tain the greatest gain on the higher 
frequencies where gain and trans- 
mission power is lower, transmis- 
sion loss greater and there is in- 
creased attenuation beyond the 
horizon. As shown in Curve “B,” 
at the lowest frequency “1” equals 
approximately 1.5 wavelengths with 
a voltage gain comparable to that 
of the doublet- while at the high 
frequency end “1” equals 7.3 wave- 
lengths with a gain ratio of 5 com- 
pared with the doublet. For the 
44 mc to 215 mc band the termi- 
nated end of the rhombic, facing 
the direction of the transmitter, 
should be 15 feet or more above 
ground with the horizontal plane of 
the antenna inclined at an angle of 
approximately 10 to 20 deg. to the 
ground plane as shown. 


High frequency 


Curve “C” on Fig. 19 shows a sug- 
gested design for coverage of the 
frequency range from 480 mc to 920 
mc with an internal angle of 75 deg. 
(Fig, 21 for dimensions). At the low- 
est frequency 480 mc “1” equals 8 
wavelengths (5.6 to 1 gain) while at 


Fig. 22—Plastic three-dimensional model of the rhombic pattern for L—1.5). 


the highest frequency, where gain is 
most important, “1” equals 153 
wavelengths and the voltage gain 
ratio is 10 to 1. The angle of in- 
clination for this rhombic should 
be between 0 and 5 deg. 

The efficiency of any antenna, of 
course, depends on matching of the 
transmission line; the rhombic 
ideally. meets this important re- 
quirement, and it is easily matched 
with variouse types of lines. With 
one end of the antenna terminated 
in a resistor of 700 ohms it operates 
as a non-resonant transmission 
line, without standing waves and is 
unidirectional. One simple method 
of matching is to space the feeder 
end of the rhombic about 2 in. be- 
tween the conductors for an imped- 
ance approximating 700 ohms; then 
use 300 ohm parallel line and fan 
out the end for a length of d/2 (at 
lowest frequency) to provide a tap- 
ered matching section. An open 
line, using 2 in. transposition 
blocks and No. 20 wire, will provide 
a feeder system of 600 ohms which 
is a satisfactory match to the open 
end of the rhombic. Those who 
favor the use of a 72 ohm concen- 
tric transmission line may employ 
a special balancing section fre- 
quently called a “bazooka.” 

Acknowledgment is hereby made 
for collaboration in planning and 
writing this article to Edgar M. 
Weed, and for calculation and an- 
alyses of the curves and for con- 
struction of the plastic model to 
William A. Castner. 


Horizontal and 


vertical patterns of this model are shown in Figs. 3 and 12, respectively 
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fig. 19—Design curves for the selection of rhombic antenna dimensions for low and high frequency television bands 


Fig, 20—Engineering data for the design of a rhombic antenna suitable for reception in the 44-215 mc band, and (Fig. 21) for the 480-920 high 
frequency band ’ 
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A pointer is made to follow a graph wound around a drum in the manual function unit 


® The differential analyzer devel- 
oped at the Massachusetts Institute 
of Technology by Dr. Vannevar 
Bush, S. H. Caldwell and others 
permits abstruse problems to be 
solved by mechanically and elec- 
tronically combining simple mo- 
tions such as shaft rotations. This 
is done in a step by step sequence 


Shell trajectories drawn automatically as result of the solution of equations by the analyzer 
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variations of single variables such 
as the quantity of money in our 
bank account or the distance we 
drive in an automobile, there are 
a few cases where an equivalent to 
the process of integration occurs in 
daily life. For example, the quan- 
tity of water in the morning bath- 
tub is the integral of rate of flow 
multiplied by time of flow. If the 
water faucet is being played with 
by a child, producing continuous 
changes in the rate of flow, the 
bathtub performs efficiently the 
function of a mechanical integrator. 

This illustrates the point that 
integration consists of finding the 
product of two variable quantities 
by multiplying minute changes in 
one by the value of the other at 
each point of their mutual varia- 
tion and then adding together 
these products. 


DIFFERENTIAL 


Numerical solutions of complex differential equations 


so simple that to arrive at an un- 
derstanding of the mechanism is to 
gain a thorough knowledge of what 
is meant by integration and dif- 
ferentiation. 

While our everyday experience is 
generally limited to variations of 
quantities by unit steps rather than 
continuously, and even further to 


This is done mechanically in the 
differential analyzer using a shaft 
for each: variable. The number of 
revolutions of the shaft is a meas- 
ure of the variable represented. 
Fig. 1 shows the general arrange- 
ment wherein a light wheel mount- 
ed on a threaded nut rides on the 
surface of a revolving disc. The 
number of revolutions of the wheel 
depends on its distance from the 
disc center and this distance can 
be changed by turning the threaded 
rods on which the wheel nut rides. 

If in our bathtub filling experi- 
ment we let the revolutions of the 


lg 


Fig. 1—Schematic drawing of an integrate! 


disc on shaft V (Fig. 1) represell 
the passage of time, and we let 
turning of shaft U represent th 
opening of the faucet, then 
number of revolutions of the wh 
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W would represent the amount of 
water in the tub. 

A revolution counter on wheel W 
would then express the solution of 
the integral equation 


f . 
Quantity = kf faucet 
opening x dt (1) 


In terms of the letters used to 
designate the shafts this could be 
written 
W = KS, ? udVv (24 

This device then forms the in- 
tegrator, the heart of the differ- 
ential analyzer. Of course, in order 
to make the machine useful and 
flexible, a number of these ‘integra- 
tots is supplied. The same mechan- 
ical unit will perform differentia- 
tion since the above equation can 
be rewritten as follows: 


The M.I.T. differential analyzer 
consists of a number of mechani- 
cal integrators, gear units, func- 
tion input units and other special 
devices tied together by elec- 
tronically actuated servo sys- 
tems. By its use it is possible to - 
obtain numerical results in the 
form of typed figures or auto- 
matically drawn curves of com- 
plex equations involving deriva- 
tives of first, second or even 
higher orders. An accuracy of 1 
part in 10,000 can be maintained 
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dw 
Pe ee (3) 
dV 
Other mathematical processes 


that are needed in the differential 
analyzer are addition, subtraction, 


ANALYZER 


are produced rapidly by mechanical-electronic means 


multiplication and division, These 
can be performed by gearing shafts 
together. For example if 4W is 
required from equation (2) it is 
only necessary to gear a new shaft 
to the W output shaft with a 4 tol 
gear ratio. Reversing the gearing 
would give %4W. Addition and sub- 
traction are done by planetary 
gears arranged so that the rotation 
of one shaft “A” plus that of an- 
other shaft, “B”, produces rotation 
of a third shaft “C”. 

Multiplication of variables is 
somewhat more complicated but 
can be done by mechanizing the 
well known rélation 


PxQ=fpag +foap (4) 


To do this, two integrators are 
needed. A shaft is assigned to vari- 
able P and another to variable Q. 
At the first integrator, the P shaft 
is connected to the U shaft of the 
integrator and the Q shaft to the 
V shaft (eq. 2). With the second 
integrator the connections are re- 
versed. The two W shaft outputs 
are added to form the desired 
product. 

The differential analyzer also has 
a type of mechanism called a func- 
tion unit. This is used to introduce 


Racks contain integrators, relays, gear units, switch banks. Automatic typewriters record results. Tape translators at left, function units in front 
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Behind the scenes view of some of the 2,000 tubes, 200 miles of wire, thousands of relays and switching equipment and 150 motors used 


into the machine various functions 
of a variable and can be automatic 
or ‘hand operated. The desired 
function is represented by means 
‘of a graph on a cross-section sheet. 
In the manual model, this sheet is 
wound around a drum which ro- 
tates while an operator, seated in 
front of the unit, keeps a pointer 
following the graph line by turning 
a handwheel. The shaft fastened 
to the handwheel represents the 
wanted function. The rotation of 
the drum is coupled to a shaft 
which represents the variable whose 
function it is desired to generate. 

In order to describe the opera- 
tion of the analyzer in solving equa- 
tions it is convenient to use a set 
of symbols representing the various 
functions of the machine. Thus the 
integrator with its three shafts U, 
V, W is represented as follows: 


W y =2 


where wer f! UdV 


The other analyzer devices are 
also symbolically indicated thus: 


FUNCTION 


MULTIPLICATION BY 7 


B=7A 


ADDITION 


C= A+B 
SAMPLE SHAFT ICONNECTIONS 


n 


A B c 


SHAFT A DRIVES B AND 7 


Consider the differential equation 


ys FU) (5) 


It is required to find y as a function ~ 
or x. 

A shaft is assigned to x, the inde- 
pendent variable. This is driven by 
a motor. The rotation of x & 
coupled to a function unit whose | 
chart has f (x) plotted on it. The 
output f(x) is connected to the U - 
shaft (eq. 2) of an integrator. The 
V shaft is connected to X. The out- 
put on the W shaft is 


Wo = Sf (x)dx (6) 


dy 
This is obviously equal to =a 


x 
In a second integrator, the shaft 


y 
whose rotation represents a is 


connected to the U shaft, x is com 
nected to the V shaft and the out- 
put is 


— dx (7) 
dx 


y (7a) 
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q This is the desired solution. In 
mbol form it can be shown. as 


ad 


FUNCTION UNIT 


x 


a 


2 
x 


f(x) = 


« Bs 


5 INTEGRATOR NO. 1 INTEGRATOR NO. 2 
Fig. 2—Set up for solving equation 5 


A given number of turns of shaft 
in this setup produces a corre- 
/sponding number of turns of all 
» the other shafts. If a recording de- 
vice is attached to shaft y, a solu- 
/tion of the equation will be re- 
' corded at any desired value of x. 
It should be noted that the ma- 
thine does not produce an analytic 


machine set up time to 5 minutes 


wo ee ww se Ohm F 


Punching the tape which controls the set up and operation of the equip- 
ment. Three of these tapes are prepared for each problem, reducing 
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solution in the form of an equation. 
It does produce an explicit solution 
for definite numerical values of the 
variable x. 

Of course the equation in the 
above example is a simple one 
which can be readily solved by 
analysis. If the equation is changed 
to 

d2 y 
dx? 


the difficulty of an analytical 
solution is increased very greatly. 
In the machine, however, it is only 
necessary to change the input to 
the function unit from the x to the 
y shaft. This would seem at first 
glance to introduce complications 
by tending to lock the machine as 
the output is connected to the in- 
put. This does not happen, how- 
ever, and as long as each shaft has 
one and only one torque driving it, 
the machine will operate. 

It may be noted that in the con- 
nection of Fig. 3 set up to solve 
equation (8), the output y drives 
the function unit, but y is not 
known until the equation is solved. 
This would seem to create an im- 


= fly) (8) 


passe, but actually makes no dif- 
ficulty in the mechanical system. 


a 


JA 


FUNCTION UNIT 


FY) 
a 


£ 


D3 


INTEGRATOR NO. 2 
solving equation 8 


Os 


INTEGRATOR NO. 1 
Fig. 3—Set up for 


Shaft x is driven by the motor and 
turns the disc of integrator No. 1. 
This produces rotation of the wheel 
which turns the dy/dx shaft. This 
drives the lead screw of integrator 
No. 2. The disc of this second in- 
tegrator is driven by the x shaft, 
like the first. The output wheel 
drives the y shaft which in turn 
drives the function unit. The latter 
then changes the lead screw of the 


first integrator. Each shaft is con- 
strained to make the correct num- 
ber of revolutions necessary for 
maintaining the indicated relation- 
ships. 

In equation (4) we indicated how 
it was possible to generate func- 
tions such as P x Q, the product of 
two variables. In similar manner a 
variety of functions can be gener- 
ated. For instance if sin Q is de- 
sired it can be generated by the 
following relations 


P= sin Q (9) 

dP 

dQ = cos Q (9a) 

d2p 

cee INO (9b) 
moe? (9c) 


The setup of Fig. 4 will acccom- 
plish this result without difficulty 


OD: | |Os 


Fig. 4—Self generation of Sine and Cosine 


Generation of an exponential func- 
tion 
P = ¢2 (10) 


is even simpler, since differentiation 
gives 
oP. 
dQ 
Enough mathematical material 
has been given to illustrate the 
manner of using the differential 
analyzer. It is obvious that the 
arrangement and connections of 
shafts and integrators would be 
one of the most difficult and time 
consuming jobs in using the ma- 
chine. However, the control of in- 
terconnections has been mechan- 
ized to the point where for the 
largest problem so far put on the 
machine, the assembly was com- 
pleted in 3 to 5 min. 

This remarkable result is accom- 
plished by automatic controls 
“whose operation is determined by 
three punched tapes called A, B 
and C tapes. The tapes are pre- 
pared on high speed punches and 
no machine time is thus consumed 
while making them. The tapes each 


(11) 


have first, a serial number. After 
that, the A tape lists by 4 digit 
codes the various connections re- 
quired. This information is passed 
through relay equipment. Inter- 
connections are performed by 
cross-bar switches. A trunking sys- 
tem permits any transmitter to 
connect to any receiver. Interlocks 
provide against errors. The B tape 
carries gear ratio data, while the C 
tape carries the numbers of the in- 
dividual units to which the initial 
settings apply. The latter is neces- 
sary since the machine is a numeri- 
cal integration system and the 
proper initial boundary settings of 
the various shafts and units must 
be established. 

While the integrator output 
wheel can deliver a torque of 5 
gram cm without exceeding a slip 
of one part in 10,000 it is necessary 


to obtain far more substantial ' 


torques for driving the machine 
shaft. This requires a servomech- 
anism. The basis of transmission 
of rotation data is not, as might 
be supposed, a selsyn type unit but 
a specially developed angle indi- 
cator. A heart shaped cam is 
mounted on the wheel shaft and 
rotates between a pair of plates, 
thus altering their capacity (Figs. 5 
and 6). The plate shape is such that 


(12) 


@ 
u 


kE, sing 


e kE cos (12a) 


2 
These voltages are transmitted to 
another similar bridge and receiv- 
ing angle indicator which produces 
voltages 


Ss = 


3 ~ ke,c osG . 


(13) 


6, = ke sing, 


4 (13a) 


By substitutions of (12) in (13) 


e. = k*Esin 9 cos §, (14) 


3 


e, =k Ecos G sing, (15) 
Subtracting voltage e, from es, 
there results 
e = k*Esin (9, -G,) (16) 
This subtraction is done in a 
transformer network D and the re- 
sulting output (error) voltage is 
used in a servo control circuit to 
control the servo motor (Fig. 
6). 
A two tube amplifier mounted 
directly on the angle indicator 


[ 
FIXED CONDENSER PLATES 


PAIR OF ROTOR PLATES ON SHAFT 
' 


} 


Fig. 5—Angular position transmitter 


Fig. 6—Circuit used to transmit angle infor- 
mation between various portions of analyze 


serves to boost the output for trans- 
mission to the receiving indicator. 
This amplifier is coupled to the 
line by an output transformer 
which provides isolation. At the re- 
ceiving end amplification again 
takes place, 

The servo controller has both dif- 
ferentiating and integrating cit- 
cuits and supplies a voltage which 


(Continued on page 98) 
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TUNED-RIBBON PICKUP 


By WM. F. LEIDEL, JR. and N. E. PAYNE 


Audak Co., New York : 


New reproducer extends playback range to 15 kilocycles 
and provides “magnetic cushion” for record noise suppression 


@ Keeping abreast of important ad- 
yances in recording techniques and 
new disc materials which were in 
progress just prior to the war, cor- 
responding developments in elec- 
tronic reproducers were also in 
process. While these unfortunately 
had to be curtailed for the dura- 
tion, they are now being success- 
fully utilized. 

Vibratory-momentum in com- 
mercial pickups has been great 
enough to cause substantial un- 
faithfulness in stylus action. The 
best magnetically-powered pickups 
recently available can be described 
a fairly adequate for use with 
hard-surfaced records, but the 
greatly expanded use of acetate- 


surfaced and the vinyl discs makes - 


the vibratory-momentum of the 
oscillator even more troublesome 
than it is on hard-surfaced records. 
The softer and more pliable char- 
acter of such discs calls for a 
practical reproducer affording a 
new order of delicacy in responsive- 
hess and groove-riding qualities. A 
different pickup design problem has 
thus been created with a new and 
even more difficult order of dimen- 
sions, 


The central problem then is: The 
treation of a mechanically oscillat- 
Ing system that will permit the 
stoove to have absolute control of 
the tracer (stylus-point) move- 
ments. 


Such a condition may be brought 
about by: 
(1) A near-zero dynamic mass. 


(2) Optimum compliance of the 
tracer. 


Several systems lend themselves to 
4 design that would comply with 
these two requirements. However, 
for the instrument to be commer- 
“ally practical and at the same 
lime capable of facsimile perform- 
‘ce—these two essentials must be 
wther augmented to include: 

(3) Should be a self-contained 

generator. 
(4) A practical output level. 
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(5) Provision of 
bias. 

(6) Elimination of the mechani- 
cal transmission line. 

(7) Lateral and vertical stylus 
compliance. 

(8) Standard output impedance. 

(9) Reversible tracer. 

(10) Reasonable ruggedness. 

(11) Permit servicing in the field, 
etc. etc. 


Of all the systems available— 
the modulated reluctance (mag- 
netic type) method is the only one 
which offered the possibility of sat- 
isfying all these requirements. 

The present article describes a 
radically new reproducer construc- 
tion which has been evolved and 
developed by Maximilian Weil to 
meet the urgent need for an instru- 
ment that would give aural-quality 


“drag-shock” 


Fig. 1—Simplified diagram, showing stylus 
support (1) suspended between tuned ribbons 
(2) and (3) which are anchored at points 
(A) and (B) 


performance on both hard and soft 
record materials. The main objec- 
tive adhered to from the first con- 
ception of the design was the re- 
duction of the vibratory mass to as 
near zero as possible. The results 
obtained have justified this objec- 
tive. The pickup as successfully 
produced, combines a practical out- 


Tuned-ribbon Microdyne with specially designed supporting arm having a natural period below 
30 cycles 


put (about 35 db below 6 mw) with 
high compliance and an effective 
mass that comes very near the 
“zero” ideal. 


The crux of the design is a high- 
ly ingenious carrier-structure from 
which the oscillating member is 
suspended. Fig. 1 is an enlarged 
diagram showing the principle of 
operation of the vibrating system. 
It can be seen that the stylus dis- 
placement imparts a rotational mo- 
tion around the axis of a horizontal 
member. The horizontal member 
—the “limiter”’—is disposed, just 
above the stylus, between two hori- 
zontal metallic ribbons 2 and 3 of 
approximately .002 in. thickness 
which are anchored at A and B. 


The other end of the limiter 
terminates in a universal ball and 
socket bearing. The ends of the 
ribbons are welded to the mag- 
nesium limiter shaft at opposite 
ends of the exact diameter of the 
shaft. The limiter is obviously free 
to rotate as long as the ends of 
the ribbons attached to it move in 
substantially parallel paths, that is, 
for a displacement of the ends of 
the ribbons in the order of a few 
mills. At greater displacements the 
rotation of the limiter and with it, 
the motion of the stylus is stopped, 
as the ends of the ribbons begin to 
move in arcs and away from each 
other. 


This system allows the stylus to 
move with complete freedom a dis- 
tance of approximately .002 in. each 
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side of the center position, or far 
more than enough to take care of 
the widest amplitude to be ex- 
pected on disc records. However, 
when the limit of this “free zone” 
of stylus displacement has been 
reached, the system locks itself 
against further motion. This is a 
highly important characteristic as 
will be seen in the later discussion. 
This is the feature that finally 
made it practical to use modulated 
reluctance in this system. 

Another important characteristic 
of the system is the ability of the 
stylus to move freely vertically for 


Fig. 2—Armature and magnet assembly, show- 
ing bar type field magnet 


approximately the same distance as 
it moves laterally. Obviously, this 
carrier structure will perform as 
efficiently on vertical as it does on 
lateral records. 

It will be noted that the ribbons 
flex vertically for both motions. It 
is one of the functions of the lim- 
iter to prevent torsional action of 
any kind. Fig. 2 is a view showing 
the complete magnetic circuit and 
oscillating system. As can be seen, 
the reluctance is modulated direct- 

_ly at the stylus point; the “excitor” 
is the tiny speck of magnetic ma- 
terial secured directly to the tracer. 
The usual long mechanical trans- 
mission line from stylus to generat- 
ing point, with its attendant losses, 

_ phaseshift and distorsion-produc- 

ing characteristics, has thus been 
eliminated. The limiter extends 
through the center of the station- 
ary coil without any contact. Mag- 
netic material is placed at the 
proper points to direct just the 
right amount of flux through the 
coil. With this construction it is 

possible to wind higher coil im- 

pedances. 

Fig. 3 is a photograph showing the 
construction of the limiter, stylus 
and suspension ribbons in a single 
unit, prior to assembly into the 
pickup. This element, for obvious 
reasons, has won the shop name of 
“The Mosquito”. The dynamic mass 
of the system is at the truly re- 
markably low value of only 4.43 
milligrams. No such near-zero mass 
has ever before been achieved or 


approached in a commercially 
available pickup. 

The reduction in the requirement 
for stylus pressure, which follows 
on this near-elimination of vibra- 
tory mass, allows the pickup to op- 
erate with a pressure of only 10-15 


grams. This pressure includes a 
very wide “safety” margin to cover 
every possible type of groove mod- 
ulation, degree of warping, turn- 
table-wobble, etc. Under favorable 
conditions the pickup would track 
with half this pressure, but such an 
extremely “light touch” is not rec- 
ommended for general use on com- 
mercial records. Fig. 4 is a photo- 
graph of the transcription head as 
assembled. Fig. 5 shows a modified 
form with increased output for gen- 
eral use. 


Near-zero mass 


The near-zero mass of the vibrat- 
ing system produces a frequency 
characteristic that is literally a 
straight line up to approximately 
11,000 cycles, where a moderate 
peak of about 4% db occurs. This 
is far above the useful spectrum, 
eliminating completely the usual 
troublesome variation in response 
over the desired range. Because of 
irregularities, minute bends and 
kinks which occur in commercially- 
produced metallic ribbon of the 
type used in the pickup, the sus- 
pension ribbons are _ stretched 
slightly on assembly of the pickup. 
As a by-product of this stretching, 
the ribbons become tuned to a new 
natural period near 15,000 cycles. 
Invar-metal ribbons have been 
found very satisfactory. The pick- 
up has been named the “Tuned 
Ribbon Microdyne”, to accord with 
this treatment of the suspension 
ribbons at assembly. 


Fig. 6 shows response from a 
standard frequency record. The light 
pattern shows this recording to be 
actually flat from 300 cycles up. The 
pointer of the electronic voltmeter 
remained substantially stationary 
dcen to 300 cycles, where it receded 
at the usual rate of 6 db per octave. 
The figure also shows response 
after stretching the ribbons. As 
there is no frequency test record 
available over 10,000 cycles, a spe- 
cial 10,000 to 15,000 cycle recording 
was made for this purpose. To make 
possible the reproduction of these 
frequencies, it was necessary to cut 
them close to the outer rim of a 16 
in. disc, at 78 rpm. 

With respect to the “flatness” of 
the response, it should be pointed 
out—and this is apparently little 
understood—that it is not merely 


an extended, flat, electrical-output- 
vs-frequency characteristic which 
produces gratifying aural results, 
Long experience has demonstrated 
that, what may be called “facsimile” 
reproduction—absolute faithfulness 
to the record—could be achieved 
only with a system in which the 
mechanical oscillator is controlled 
completely by the record groove, In 
other words, anything more than a 
near-zero vibratory-momentum will 
destroy in some degree the faith- 
fulness of the stylus action. 
Perhaps the most powerful proof 
of this statement—though not by 
any means the only one—is the 
familiar case of the pickup with a 
strong peak in the mid-high range, 
followed by a serious dropping off 
in high frequency response. Such a 
pickup can be equalized electrically 
to bring the high frequencies up to 
a desired level, but the ear will re- 
ject, often with violence, the re- 
sults obtained in this way. Sucha 
pickup will produce a large amount 
of distorsion, in all probability. 
On the other hand, the crisp 
realism that comes from adequate 
high frequency response, can be 
combined with a very gratifying 
“ear easiness” if the flatness of the 
frequency response is inherent in 
the mechanically oscillating system 


Fig. 3—Greatly enlarged view of armature and 
ribbon, showing magnetic “excitor” just above 
stylus point 


so that there is no need for heavy 
damping, equalizing or other cor 
rectives. A throw-over switch com- 
parison between the tuned-ribbon 
unit and a presently available high 
grade pickup—one equalized for 
wide-range—showed a great differ- 
ence in aural-quality and demon- 
strates that in a pickup, wide-raneé 
attained by electrical equalization 
of its mechanical shortcomings, Wi 
not produce facsimile results. Here 
is one reason why “people do not 
like high fidelity.” 

The extent to which the tuned- 
ribbon design frees the oscillator of 
extraneous and troublesome m& 


ELECTRONIC INDUSTRIES @ October, 196 


chanical forces, and allows it to 


fig. 4 (left)——Transcription type head and Fig. 5 (left 
center)—modified form of pickup with increased out- 
put for general use 


gerate with basic mechanical 
smoothness and faithfulness, can 
be better understood by a detailed 
consideration of the forces com- 
monly acting between stylus and 
groove, including the following: 


Restoring Force 
Restraining Force 
Breaking Force 
Damping Force 
Frictional Force 
Dragging Force 

7. Oscillating Force 


1. RESTORING FORCE: In the 
dsign of sound reproducers this 
force has always been regarded as 
most important. However, because 
ina lateral disc the tracer-point 
is coupled with the groove on two 
opposite sides—in an ideally per- 
fuming reproducer the groove 
wud have absolute control of the 
stylu-point. Therefore, contrary 
to general belief, under ideal con- 
ditions, no restoring force is needed 
inthe case of lateral recording. Ac- 
cordingly, this force was entirely 
left out of the reckoning in the de- 
sign of the new unit. With a verti- 
tally modulated groove, it is obvious 
that a restoring force, or more ac- 
turately, a “maintaining” force is 
essential, in order to keep the sty- 


lus in constant contact with the 
groove, 


Oo ew Ny Pe 


2,RESTRAINING FORCE: To 
keep the moving inductor from be- 
ng drawn in one direction or an- 
other by the magnetic field, mag- 
hetic pickups always had to include 
4 sizeable restraining force in the 
iscillating system, which added 
greatly to the stiffness of the stylus. 
Among the requirements for an 
ideal reproducer is high compliance. 
the usual magnetic pickup the 
lower the stylus point impedance 
€ easier victim it will be to mag- 
netic pull. In the tuned-ribbon 
Unit, this anti-compliance factor 
been overcome by the “limiter” 

an eminently satisfactory man- 
her. The locking action already 
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after tuning the suspension ribbon 


described, which comes into play 
beyond the free-zone of the stylus 
excursion, prevents the system from 
following the magnetic pull on the 
excitor. Thus no stiffness arising 
from a restraining force exists in 
this oscillating system. Because 
heretofore such a restraining force 
has appeared inescapable in mag- 
netic pickup design, and because 
there is no magnetic pull on a mov- 
ing-coil (assuming it is wound on 
non-magnetic material), some de- 
signers turned to that type for the 
solution of the problem. However, 
the far greater moving mass and 
very long mechanical transmission 
line from record to remote points 
of the emf generation, far more 
than offset any advantage due to 
absence of magnetic pull. 


3. BREAKING FORCE: The mo- 
mentum achieved by the oscillating 
system requires a large opposing 
force, twice in each cycle, to bring 
the tracer point to a stop and re- 
verse its direction of motion. This 
opposing force may be called the 
“breaking force”, and it is one of 
the chief causes of record wear, 
groove deformation, and loss of 
control of the stylus point by the 
record. Obviously, the only way to 
eliminate or greatly reduce these 
effects is to eliminate or greatly 
reduce the vibratory-momentum, 
which can only be accomplished by 
reducing the mass of the oscillator. 
In the tuned-ribbon pickup the ac- 
tual weight-mass of the moving in- 
ductor is only 13.29 milligrams 
which, for all practical purposes, is 
by itself sufficiently near to zero. 
But, that is not all. The dynamic- 
mass of a thin rod suspended at 
one end is approximately 1/3 of its 
weight-mass. Accordingly, the dy- 
namic-mass of this moving induc- 
tor is only 4.43 milligrams. This 
brings “breaking-force” effects near 
to zero, or certainly to entirely neg- 
ligible values. Undoubtedly, this 
practical elimination of the trouble- 
some breaking-force is one of the 
chief factors in the outstanding 
performance of this instrument. 
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Fig. 6 (above right)—Average frequency response of transcription pickup, before and 


4. DAMPING FORCE: No fea- 
ture of earlier pickup designs is 
more familiar and more general 
than the heavy damping necessary 
to reduce the effects of serious me- 
chanical resonances, well within 
the useful spectrum, which have 
plagued commercial pickups with- 
out exception. In the tuned-rib- 
bon pickup, with absolutely no res- 
onance effects of any kind within 
the desired range, it is possible to 


do away with damping entirely. 


This not only removes a serious 
anti-compliance factor, but also 
eliminates the “gagging” and 
“choking” which damping causes 
not only at the resonant frequency, 
but throughout the response of a 
pickup. The overall loss in output 
level which results from heavy 
damping is not present in the 
tuned-ribbon design and as a result 
the output, as previously stated, is 
far higher than would be expected 
with an instrument of such high 
quality. 


5. FRICTIONAL FORCE: In the 
tuned-ribbon design the force nec- 
essary to overcome the friction of 
bearings and support points in the 
oscillating system has obviously 
been reduced to the vanishing 
point. 


6. DRAGGING FORCE: The fric- 
tional coupling between stylus and 
groove makes necessary a force, the 
“dragging force”, to oppose the 
tendency of the stylus to move 
along with the groove. It is very 
much as though a steel-tired wagon 
had one wheel locked against rota- 
tion and dragged over the ground— 
and very rough ground at that. 


One obvious way to reduce the 
friction at the stylus point is to re- 
duce the pressure on the point, and 
the extremely light groove contact 
of the tuned-ribbon design goes far 
toward eliminating unwanted stylus 
friction. However, this suspension 
system attacks dragging force in 
another and more fundamental 
way. A principal source of the un- 
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By RUDOLPH FELDT 
Chief, Applications Engineering Dept., 
Allen B. DuMont Laboratories, Inc., Passaic, N. J. 


LONG PERSISTENCE 


Comparing the relative advantages of type P’ and P’ screens 
for oscilloscopic purposes — Influence of ambient light 


@ Long persistent screens are used 
on cathode-ray tubes to obtain a 
lasting picture of rapidly changing 
phenomena by means of the phos- 
phorescent after-glow of the screen 
material. Cathode-ray tubes of this 
kind were manufactured and in use 
before the war. The designation of 
the screen material was P?. Un- 
fortunately, the efficiency of these 
tubes was, in general, very low, 
Since most of the prewar oscillo- 
scopes were operated at a voltage 
which was too low to obtain suffi- 
cient phosphorescence from the P? 
screens. In addition, the efficiency 
of the screen material itself was 
poor and irregular. 

With the development of radar 
during the war the need for long- 
persistent screen materials of well 
specified characteristics became 
urgent, and extensive development 
work was started in all countries. 

It was found that the P? screen, 
which is a single layer screen, was 
not satisfactory for radar because 
of its low build up*. From the 
numerous materials developed for 
this purpose, eventually the P? ma- 
terial became the standard screen 
for the majority of radar applica- 
tions where long persistence is re- 
quired. 

This screen is a double layer 
screen where the first layer is made 
up of a blue fluorescent ZnS.Ag, 
which is excited directly by electron 
bombardment. The light produced 
by the blue layer is used to excite 
the yellow layer of ZnCds.Cu ma- 
terial (photo-excitation) . This layer 
is directly in contact with the glass 
wall, while the blue layer is turned 
towards the electron gun. While 
the blue material has short persis- 
tence, the yellow material has a 
.long decay. Figs. 1 and 2 show the 
spectral characteristics of P?. and 
P7 materials. 

Although, as previously stated, 


*By buildup is meant the increase in light 
output due to repetitive excitation. 
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Figs. 1 (left) and 2 (right) showing the spectral charzcteristics of the two screen materials 


the P? screen has not been used 
for radar applications, its develop- 
ment has continued during the war, 
and great progress has been made 
in its efficiency and uniformity of 
the results obtained. It seemed, 
therefore, desirable to~ determine: 


Purpose of tests 


1—Whether there is need and 
justification for two different 
types of long persistent screens 
for general purposes. 


2.—How much improvement in per- 
sistence can be obtained by the 
increase of accelerating voltage 
under otherwise unchanged con- 
ditions (constant beam current). 


3.—Change of persistence time vs. 
signal writing rate. 


4.—The influence of ambient light 
level on persistence time. 


For the tests the newly developed 
Type 5RP tube, a high voltage in- 
tensifier type, was selected as being 
most suitable for operation at both 
low and high voltages. The tube 
was set up in a standard oscil.v- 
graph (DuMont Type 247) con- 
verted for use of the Type 5RP tube. 
By means of an external oscillator, 
the single sweep feature of the os- 
cillograph, and the automatic beam 
control, a single transient of vari- 
able frequency was produced on the 


screen. The amplitude of the signal 
was kept constant, and the sweep 
frequency and horizontal amplitude 
were chosen in such a way as to ob- 
tain the same pattern on the screen 
regardless of frequency. 

The time it takes from the ap- 
pearance of the signal to the point 
at which it is no longer distinguish- 
able is measured and is called the 
persistence time. Since the maxi- 
mum writing rate of a sine wave 
pattern occurs in its quasi-linear 
part, this part of the pattern is ob- 
served through a window, in an 
opaque mask, excluding the peaks. 
Because the useful persistence de- 
pends to a great extent on the am- 
bient light present, the measure- 
ments were carried out: 


1—In darkness with dark adapted 
eye; 

2.—With an ambient light level of 
0.1 foot-lambert measured on the 
tube face. 


The observations are taken at 
a constant current of 13 pA and 
under the following conditions: 


1.—Eb>2 = 1400 V, Ebs = 4000 V 
2.—Eb2 = 1400 V, Ebs = 16,000 V 


The signal frequency is varied 
from 10 cps to 1 mc, with a con- 
stant peak-to-peak amplitude of 2 
cm. It may be recalled that the 
maximum writing rate of a sine 
wave of frequency f, and peak-to- 
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peak amplitude 2a, is: 
Vmax = 27 fa 

The results are shown in the 
table and in the curves of Figs. 3 
and 4. They show that the persis- 
tence of both materials decreases 
as the writing rate is increased, but 
while this reduction is very slow at 
the beginning and more rapid at 
the end for P? screens, the slope is 
smaller and nearly constant for P? 
screens. At low writing rates, the 
P7 screen has 30% to 40% more per- 
sistence than the P? has long per- 
sistence at high writing rates. The 
persistence values at the high in- 
tensifier voltage are greater than 
those at low intensifier voltage for 
the same beam current and the 
same signal writing rate, but this 
difference is much larger at high 
than at low writing rates. 

This seems to be due to a kind 
of saturation of the phosphor which 
is particularly noticeable for the P’ 
sreen. There is a close similarity 
of behavior of each screen under 
complete darkness and with am- 
bient light, but even such a low 
amount of ambient light as 0.1 foot 
lambert considerably reduces per- 
istence time (reduction factor of 
about 20). 

The results show that P? and P? 
screens have a very different be- 
havior and that the P7 screen is 
superior for low and medium writ- 
ing rates (see column D in the 
table). The P2 screen is recom- 
mended for high signal writing 
tates (above the values listed in 
column D). 

This means that the P7 screen is 


a 
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Figs. 3 and 4 showing dependance of screen persistence upon ambient light level. The upper 


curve of each pair corresponds to operation in the dark (zero incident light) while the lower 
curve of the pair corresponds to 0.1 ft-lambert. The characteristics for 3 ky and 16 ky operation 


are shown for both screens 


preferable for most applications 
where persistence is required. It 
may also be mentioned that while 
the previous data concern single 
transients, P? screens will show ad- 
ditional advantage for repetitive 
transients, due to their high build 
up. 

Considerable improvement in per- 
sistence can be obtained by the use 
of high accelerating voltages. The 
use of 5RP? and 5RP? tubes with 
higher voltages is therefore def- 
initely recommended, whenever 


suitable. It is also interesting to 
know that even for single trans- 
ients of 1 mc or more, persistence 
of several seconds can be obtained 
in absolute darkness. 


The data bear out the fact that 
the useful persistence time is tre- 
mendously reduced by even low 
amounts of ambient light present. 
This should be kept in mind when 
choosing a proper place to operate 
a long persistent tube, and also 
in the design of light shields for 
cathode-ray oscillographs. 


Signal Amplitude Kept Constant at 2 cm Peak to Peak 


A B i °4 D | F 
Points at which P2 and P7 have Persistence time Persistence at low writing rate of 
equal persistence at equal persistence 1 m/sec (freq. = 16 cycles) 
Ambient Light Eb Eb Freq. Writing Rate point (sec) 
Level (Ft. L) (Volts) (Volks) (Cycles) (m/sec) P2 (sec) P7 (sec) 
0.0 1,400 16,000 90,000 5,620 80 2,400 3,370 
0.0 1,400 3,000 2,000 125 225 2,250 3,100 
0.1 1,400 16,000 27,000 1,690 10 125 165 
0.1 1,400 3,000 1,650 103 3.8 92 128 
G H 
Signal frequency and writing rate for persistence time of 5 sec. Signal frequency and writing rate for persistence time of 1 sec. 
P2 Screen Screen P2 Screen P7 Screen 
Frequency Writing rate Frequency Writing rate Frequency Writing rate Frequency Writing rate 
(cycles) (m/sec) (cycles) (m/sec) (cycles) (m/sec) (cycles) (m/sec) 
4x 108 250,000 390,000 24,400 15 x 106 942,000 760,000 47,500 
250,000 15,770 16,000 1,005 1.6 x 106 100,000 35,000 2,800 
107,000 6,723 40,000 2,500 1.8 x 106 113,000 78,000 4,870 
1,000 62.8 1,400 88 7,000 439 2,500 157 
‘SSeeeteeees 
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@ Engineers and technicians in the 
television field have asked for a 
tabulation, where, in one place, all 
of the reference data to the televi- 
sion system is compiled. The fol- 
lowing columns list the presently- 
used standards and other system 
information of general interest to 
the designers. Many of these were 
the result of the industries’ stand- 
ardization plans resulting from the 
RTPB deliberations, subsequently 
becoming the basis of the FCC 
standards. of engineering practice 
pertaining to television. 

Present! 
Channels Utilize 


1.... 44= 50 me....———__— 
2.... 54- 60 me....WCBW, WOXZV, W6XAO 
3.... 60- 66 me....WPTZ 

4.... 66- 72 mc....WNBT, WRGB, WBKB 
Diss 


Station 


- 76- 82 mc....WABD, W6EXYZ, W3XWT 
---480-496 me....W2XCS (Exp. Color) 


Band Width—6 mc with the video 
carrier 1.25 mc above the lower 
end, and the sound carrier 0.25 mc 
below upper end of each band. 


Polarization — The electric vector 
radiated is horizontally polarized. 


Tolerances — Both carrier fre- 
quencies are kept within a toler- 
ance of + 20 c. per mc. 


Modulation Characteristics 
(Video)—The video carrier is am- 
plitude modulated wherein a de- 
crease’in light intensity corresponds 
to an increase in carrier power 
(negative transmission), The mod- 
ulation range from below 15% to 
75% (+2%%) takes care of video 
signal range, white to black. Above 
75% the so-called blacker-than- 
black region is reserved for the syn- 
chronizing pulses. The power out- 
put varies in substantially inverse 
logarithmic relation to the instan- 
taneous brightness recorded by the 
scanning spot. In the lower side- 
band, modulation frequencies high- 
er than 1.25 mc are entirely sup- 
pressed and frequencies between 
0.75 me and 1.25 me are partially 
attenuated, as shown in Fig. 6. This 
method is known as vestigial side 
band transmission. 


Modulation Characteristics 
(Audio)—The audio carrier is Fre- 


72 


SYSTEM STANDARDS 


Reference data and standards currently in use for the 


information and guidance of television design engineers 


quency Modulated, with a swing of 
+25 ke defined as 100% modula- 
tion. A system capability of 50 to 
15,000 cycles is used with pre-em- 
phasis having a time constant of 
75 microseconds, 


Scanning details 


Framing Frequency—30 per sec- 
ond, interlaced 2:1, resulting in 60 
fields per second (which is the ver- 
tical scanning frequency), scanned 
top-to-bottom. Fly back (or return 
sweep) time is kept within 5 to 8% 
of the field interval, i.e., 0.0008 to 
0.0013 sec. at the transmitter (see 
Figs. 1 and 2). 


Line Frequency—15,750 per sec. 
(which is the horizontal scanning 
freq.) or 525 per frame, scanned 
left-to-right. Flyback (or return 
sweep) time must keep within 14% 
of the horizontal line interval to 
insure return sweep blanking (see 
Fig. 5). However, each recurring 
rate may vary up and down in ac- 


cordance with the 60 cycle power 
line frequency at the transmitter. 
The ratio of 15750 to 60 is fixed, 


Aspect Ratio—The ratio of the 
picture height to picture width on 
the mosaic of camera tube is 4:3. 
The ratio of scanning voltages, in- 
cluding blanking intervals is 4.72: 
3.24 (approx.). Possibly 50 to 80 
horizontal lines are lost during each 
frame. Considering the flyback 
time lost at the end of each line 
and each field, the “useful” scan- 
ning time is about 75% of the total, 


Picture Elements—For equal hor- 
izontal and vertical resolution (525 
x 525 x 4/3 =) 367,500 picture ele- 
ments are required per frame, or 
(30 x 367,500 =) 11,025,000 picture 
elements per sec. These figures will 
vary somewhat (a few per cent) 
depending on the blanking interval 
time of the transmitter scanner. 


Synchronization—Amplitude mod- 
ulated synchronizing pulses are 


Among larger direct-view television cathode ray tubes with flatter screens which are beginning to 
appear, type Z-15DP4, produced by Zetka Laboratories (a subsidiary of U. S. Television Co.) is an 
example of modern improvements in design. It permits a picture measuring 9 by 12 in., and oper- 
ates at a potential of 10 kv 
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“REFER TO TEXT FOR FURTHER EXPLANATIONS AND 
TOLERANCES 


Figs. 1 to 5—Synchronizing and waveform standards (RTPB-FCC) now in use, and (Fig. 6) curve showing the band utilization in an ideal case 


transmitted during the blanking or 
flyback intervals. Sixty vertical 
syne, signals are transmitted each 
second at full carrier level, each 
consisting of a series of six closely 
spaced pulses (approx. 60 usec dur- 
ation and 3.5 wsec spacing). In 
addition, 15,750 sync. pulses are 
tansmitted each second (each ap- 
Prox. 3.5 usec, duration) to provide 
horizontal synchronization, Fig. 3. 


Projection screen illumination 


Dependent on the “ambient” or 
incident illumination, a screen high- 
light brightness of from 7 to 22 
foot lamberts is usually recom- 
mended for moving picture thea- 
tres. For practical television sys-. 

a lower standard usually is 
acceptable—about 5 ft. lamberts al- 
though for minimum eye fatigue 
and higher incident illumination 

her values are desirable. 
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Both wide angle reflection screens 
and directional screens upon which 
the picture is projected have been 
used. The latter restricts the view- 
ing angle to possibly + 15° from the 
center line but give a five fold in- 
crease in brightness. A television 
tube is illuminated only 75% of 
the time because of blanking inter- 
val losses. 


Video IF settings 


Pre-1941 receivers generally used 
an audio IF of 8.25 mc, and a video 
IF of 12.75.mc. Postwar designs 
will use 21.9 mc audio, and 26.4 mc 


Receiver gain requirements 


Most cathode ray tube types can 
be modulated over the useful bril- 
liance range by a signal of 50 volts. 
A well-designed video stage roughly 
will provide a gain of 20 to 30. This 
requires a detector output of ap- 
proximately 2 volts. Four IF stages 
having a 4.5 mc passband usually 
will produce a gain of 10 each, or 
10,000 total, giving a first detector 
output requirement of 200, v. 

The relative value (figure of 
merit) M of typical high-frequency 
amplifier tubes (pentodes) depends 
on their mutual conductance gm 


video intermediate frequencies. Be- 


and input and output capacitances. 
cause of the use of vestigial side- 


band transmission and indefinite That is: M = £m/C; + Co 

nature of the modulation, the video L : SRe 9000/16 ...... 562 
IF stages may be centered on a fre- | ape 5000/13... 385 
quency one or two mc lower. The GAG? oi 65: 11000/20.5 ...... 536 
center of the ideal IF passband for GAGS...... 5000/8.3 ...... 600 
the video IF is 23.52 mc using the GARD. is. 5100/68 .....-. 750 
new standards. PPS 4500/1.42 ...... 3160 


MAGNETOSTRICTION 


By FRANCES SLOANE 


Oscillatory and non-oscillatory systems that may be adapted for 
many indicating and measuring uses for special requirements 


® Magnetostriction refers to the re- 
lations that exist between the mag- 
netic state and the mechanical 
properties of magnetic materials. 
Such substances may change in vol- 
ume, length, or even twist. Al- 
though this subject has been much 
studied, until a few years ago only 
limited application was made of 
magnetostrictive phenomena. 

In general, a magnetic field 
changes the dimensions of magnetic 
substances; likewise mechanical de- 
formations produce changes in 
magnetic properties. In other 
words, there are definite relations 
between mechanical and magnetic 
characteristics. Several important 
effects of magnetostriction are 
summarized in the appended table. 


Certain metals change in length 
when they are placed in a magnetic 
field. And inversely, when a metal 
is forced by mechanical impact to 
change in length, it changes the 
magnetic field around it, provided 
there is an effective field to begin 
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Fig. 1—Manner in which various magnetic substances change their length in a magnetic field 


with. Note this important limita- 
tion. In other words, the change in 


Process 


Direct Effect Inverse Effect 


Joule Effect 
(Fig. 1) 


Longitudinal magne- 
tization of magnetic 
rods 


Increase or decrease 
in length, depending 
on strength of mag- 
netic field and prop- 
erties of specific 
metal 


Increase or decrease 
in volume 


Wiedemann 
Effect 


Axial magnetic field 
and electric current 
imparted to rod si- 
multaneously 


Ends of rod rotate in 
opposite directions 
and rod twists 


Twist imparted to 
longitudinally mag- 
netized wire produces 
circular magnetic 
field. Twist imparted 
to circularly magnet- 
ized wire produces 
longitudinal magnet- 
ization 


Villari Effect 
(Fig. 2) 


Rod stretched longi- 
tudinally in weak and 
strong magnetic fields 


Stretching weakly 
magnetized rod in- 
creases its flux; 
stretching strongly 
magnetized rod de- 
creases its flux 


length of the metal does not cre- 
ate a magnetic field, but merely 
changes the one that already exists. 

Of all the magnetostrictive met- 
als, nickel and nickel alloys change 
length most in a magnetic field. 
For this reason, nickel tubes are 
used in underwater sound equip- 
ment, which is a good example of 
the relation between the longitudi- 
nal contraction and expansion of 
a metal tube and the production 
and reception of sound. 


Submarine signalling 


For transmitting purposes, sev- 
eral hundred nickel tubes are em- 
bedded in a steel diaphragm and 4 
coil is placed around each tube. 
The coils, connected in series- 
parallel, and fed with alternating 
current at a supersonic frequency, 
contract and expand in the alter- 
nating magnetic field. The nickel 
tubes then transmit vibrations t0 
a diaphragm which, in turn, trams- 
mits their vibrations to the sea. 
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INDUSTRY PROCESSES 


As a receiver, the diaphragm 
vibrates under the impact of the 
returned echo (or any other under- 
water sounds). This vibration is 
passed on to the nickel tubes. As 
they contract and expand in length, 
they change the magnetic field 
about them; this then induces alter- 
nating voltages in the coils. After 
amplification, these are converted 
into audible signals. 

The fact that the nickel tubes 
contract and expand in length is 
merely a restatement of the Joule 
effect. Nickel contracts for all field 
strengths, shrinking most when the 
magnetic field is strongest. The 
polarity of the magnetic field, how- 
ever, is not important; the metal 
shrinks equally well in fields of 
both polarities and returns to its 


20000 _——————— 1 r orem ma rettanl 
| 
1600 L—__-_—+--—— —|—___ 
| OKG 
i adi 
200 easuaeusens Aeapeacaoee 
oooprre” 6KG | 
VES | 
of Soe eee See! 
800 V 
y 
é | 
e 
© 
9) aS 
0 a 8 12 16 20 


fig, 2—Stretching an iron rod increases in- 
tensity of magnetization in weak fields, de- 
creases it in strong fields. Point V is Villari 
reversal point 
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Fig. 4— -Magnetostriction curve of a nickel tube showing changes in length due to changes in mag- 
netic fiefd strength. Condition under AC alone shown at A, and under AC with polarizing field at B 


normal length when the field is re- 
moved. 

The nickel tube in a magnetic 
field created by alternating current 
contracts and expands in length 
at a frequency twice that of the 
applied alternating current. Each 
time the alternating current reaches 
zero, each nickel tube reverts to its 
normal length. The tubes are, 
therefore, shortened twice in each 
cycle of the current, once at a 
maximum positive current and 
again at a maximum negative cur- 
rent. Thus two cycles of vibrations 
occur for each cycle of current. 
This is illustrated in Fig. 3A. 


If combination alternating and 
direct currents are applied, the 


Fig. 3—Magnetostriction of a nickel tube showing changes in length under application of 
alternating current alone and under influence of a polarizing field in addition 
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nickel tubes vibrate at the same 
frequency as the alternating cur- 
rent, and not at double the fre- 
quency. The direct current has the 
effect of polarizing the alternating 
current above zero. The nickel tubes 
are now shortest at the crest of the 
alternating current wave and long- 
est at the trough. There is now one 
cycle of vibration for every alter- 
nating current cycle instead of 
two, as before. This is shown in 
Fig. 3B. 

With alternating current alone 
(shown at A of Fig. 4), the slope 
of the magnetostriction curve is 
slight. Thus the change in length 
which the tube undergoes in the 
polarized field is very small. On 
the contrary, with a polarizing cur- 
rent as shown in B the curve is 
steep. In this case, the change in 
length is much larger. In both 
cases, the actual change of field is 
of the same magnitude. The greater 
change in length under the polar- 
izing current produces a much 
stronger supersonic signal for any 
given frequency. 

In reception of underwater 
sounds, the polarizing current has 
a key function as well. When ap- 
plied alone it maintains a constant 
magnetic field around the nickel 
tube. The vibration of the tube 
under the impact of the incoming 
supersonic signals causes fluctuat- 
ing changes in the magnetic field 
and these changes induce ac volt- 
ages in the surrounding coils. With- 
out the polarizing current, or some 
other effective source of magnetism, 
there would be no constant mag- 
netic field to be changed, and the 
mechanical sound vibrations would 
not be converted into alternating 
current. 

Like other bodies, the nickel tube 
has a vibration frequency natural 


co it. If the frequency applied to 
create a changing magnetic field 
around the tube is the same as the 
natural frequency, it is called res- 
onant. Applying a resonant fre- 
quency gives the greatest vibration 
for the least amount of electrical 
energy. Actually, the peak or res- 
onant frequency of a single nickel 
tube is not a single frequency but 
@ narrow band of frequencies. 
Vibrations occur at other than the 
resonant frequency, but it takes a 
greater electrical power to produce 
them. 


Similarly, in reacting to incoming 
sound signals, a nickel tube vibrates 
more freely under the impact of the 
resonant frequency, or frequencies, 
close to its natural frequency. It 
is affected only negligibly by fre- 
quencies outside this narrow band. 


Another application of magneto- 
strictive phenomena was made by 
Pierce as early as 1928. He designed 
a magnetostrictive oscillator for 
use in the production and control 
of electrical and mechanical fre- 
quencies extending from a few 
hundred cycles per second to more 
than three hundred thousand cy- 
cles per second. The constancy of 
frequency of these oscillators com- 
pares favorably with that of piezo- 
electric crystal oscillators. However, 
the magnetostrictive type has the 
advantage of ease of construction 
and operation, as well as small ex- 
pense. 


Fig. 5 shows the Pierce oscillator. 
Two coils are used, one in the plate 
circuit (in series with a B-battery) 
and one in the grid circuit of a 
high vacuum tube. Connected be- 
tween grid and plate, so as to be 
across both coils, is a variable 
capacitor. A magnetostrictive rod 
is then placed axially between the 
coils and rests on a support be- 
tween them. A dc milliammeter 
serves to indicate plate current 
oscillations. 


The double-coil unit may be re- 
placed by others of different in- 
ductances and with any given coil 
unit, many different magnetostric- 
tive rods may be used. The rod, 
which is free within the coils, may 
be magnetized permanently, or by 
the plate current, or by a per- 
manent magnet placed near it. 


Oscillator requirements 


For good magnetostrictive oscil- 
lators, the rod must have large 
magnetostrictive effects and con- 
stancy of frequency in spite of 
changes in temperature and in- 
tensity of magnetization; and also 
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Fig. 5—Magnetostrictive oscillator circuit 


constancy of frequency despite 
changes in capacitor setting, vacu- 
um tube characteristics, plate and 
filament currents. It has been 
found that pure nickel, which is a 
good vibrator, has some lack of 
stabilizing power in that detuning 
slightly affects frequency. However, 
nickel tubes, filled with lead, per- 
mit the easy construction of low- 
frequency vibrators because the 
velocity of sound in lead is small 
and gives a low frequency of longi- 
tudinal vibration without excessive 
length of the rod. By using a tube 
of material that has a negative 
temperature coefficient of frequency 
(such as nickel) in combination 
with a tight-fitting internal core of 
metal that has a positive tempera- 
ture coefficient of frequency (such 
as alloys of nickel and iron), com- 
posite vibrators can be made prac- 
tically independent of temperature. 


The rods used in these oscillators 
vibrate with the rhythm of the 
alternating current sent through 
the coil, provided a magnetization 
of sufficient extent is impressed 
upon the coil. If this is not done, 
the rod will oscillate at double the 
frequency of the alternating cur- 
rent. Magnetization occurs when 
current flowing through the coil 
reaches its peak voltage in either 
direction. Moreover, as each cycle 
of the alternating current has a 
maximum and a minimum, two 
changes in length occur for each 
completed cycle of the alternating 
current. 


The Pierce oscillator operates in 
the following way. Any small 
change in current through the plate 
coil changes the magnetization of 
the rod and causes it to be length- 
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ened or shortened. This deforma- 
tion is propagated along the rod 
to its left end, and exists temporar- 
ily as a deformation within the 
grid coil. This changes the state 
of magnetization and consequently 
induces an electromotive force in 
the grid coil; when this acts on the 
grid, it produces an amplified cur- 
rent change in the plate circuit and 
in the plate coil. The oscillating 
currents in the system build up to 
a large amplitude with a frequency 
determined by the frequency of the 
longitudinal vibrations of the rod. 


The magnetostrictive rod acts to 
stabilize the frequency of the elec- 
trically oscillating system. Note 
the feedback between grid and 
plate coil which is the reverse of 
that usually used to produce oscil- 
lations. For best operation as a con- 
stant-frequency device, the coils 
must be wound in a manner op- 
posite to that used in familiar elec- 
trical circuits (such as the Hartley 
oscillator) . 


With a given choice of capacitor, 
coil winding and coil spacing, the 
system may or may not be elec- 
trically oscillatory when the mag- 
netostrictive rod is restrained from 
vibrating. If the rod is restrained 
by being held, or if the capacitor 
has a value far removed from the 
value required to give the circuit 
a period near the period of vibra- 
tion of the rod, it may be entirely 
non-oscillatory. In such a case, 
when the rod is released and the 
capacitor has (or is made to have) 
a proper value, the rod and circuit 
fall into oscillation with a fre- 
quency that is essentially the fre- 
quency of the rod. The frequency 
remains practically unchanged even 
when the capacitor is varied over 
a large range. In fact, with proper 
choice of coils, the capacitor may 
be removed entirely. 


Both the oscillatory and non- 
oscillatory systems have their ow) 
uses. For low frequencies of about 
500 to 3,000 cps, the non-oscillatory 
system is preferable. However, for 
frequencies from 3,000 to 300,000 
eps, the oscillatory system is the 
preferred one. It is more convenient 
to allow the system to be electrically 
oscillatory even when the rod is re- 
strained and to use the magneto- 
strictive rod merely to stabilize the 
frequency of the electrical system 
when the latter is independently 
adjusted to a value near resonance 
with the period of the mechanical 
vibrations of the rod. This is a¢- 
complished in the following man- 
ner. 


(Continued on page 101) 
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30 KV POWER SUPPLY 


By HAROLD C. BAUMANN 


Assistant Chief Engineer 
U.S. Television Mfg. Corp., New York 


Operation of projection television receivers from rectified radio 
frequency source simplifies design and eliminates shock hazard 


@ The idea of installing circuits 
operating at 6,000 or 7,000 volts in 
home television receivers once was 
looked upon with misgiving because 
of the unusual insulation difficul- 
ties, costly filters and shock haz- 
ards. Now the same receivers are 
being operated at much higher po- 
tentials with these difficulties all 
minimized by the simple expedient 
of generating and rectifying rf 
voltages. 


With ordinary precautions the rf 
voltage, at frequencies of a few 
hundred ke or over, will not. prove 
dangerous. Moreover, when recti- 
fied rf voltage can be filtered with 
but little storage capacitance, so 
that the energy stored in the dc 
tircuit would be even less than 
would be found in filter systems of 
afew hundred volts. 


This article deals with an analy- 
ss of the factors involved in the 
design of power supplies in the 
higher voltage brackets, that is, 20- 
40 kv, while a compact 30 kv voltage 
tripler supply for projection kine- 


scopes will be described in detail. 


The overall dimensions of the 
cases are only 7% in. high by 10 in. 
long by 9 in. wide, containing oscil- 
lator, voltage transformer, rectifiers, 
filters and control. It will be noted 
that contact to both high voltage 
output terminals (Fig. 2) is made 
by long, well-insulated prods 
plugged through guiding bushings 
in the cover. The focusing poten- 
tiometer, accessible through a small 
aperture, can be set by means of 
an insulated screwdriver inserted in 
its slotted shaft. The strip mount- 
ing the high voltage and focus ter- 
minals has been located so that 
there is a space of at least 3 in. 
from the high voltage terminal to 
the power supply cover. This af- 
fords a good arc-over spacing safety 
factor. 


At one end of the chassis may 
be seen the oscillator components. 
The tubing that carries the sockets 
and transformers and the high 
voltage resonance transformer all 
project through the Lucite mount- 


Figs, 2 and 4 (below) —Top and bottom views of 30 kv power supply. The parts identified in Fig. 2 are: 
Vi, Vo and V3—type RCA-8016 rectifiers. Vs and V;—type 6Y6-G oscillator tubes. (A)—30 kv 


anode terminal and (B)—S5 kv focus terminal. 
ke oscillator. (E)—Power switch. 
(H)—High voltage capacitors 


(C)—Focus adjustment. (D)—Transformer for 300 
(F)—Interconnecting cable. 


(G)—Lucite insulating strips. 


Fig. 3—Method of mounting filament trans- 
former on tube base, showing: (A) Type 8016 
rectifier, its socket (B) and the filament auto 
transformer winding (C) 


ees 
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Fig. 1 (above) —Schematic diagram of 30 kv power supply. 


ing plate. These are cemented in 
place to avoid the use of metal 
screws which nearly always intro- 
duce. corona troubles. The high 
voltage output connector “A” may 
be observed in place. The com- 
ponents indicated “H” are the high 
voltage capacitors, the high voltage 
terminal being accessible on the 
upper side of the Lucite mounting 
plate. 

Underneath the chassis (Fig. 4) 
isolating section strips project 
through the bottom mounting plate, 
producing complete freedom from 
arc-over in this particular tripler 
arrangement. No voltage higher 
than the +B supply for the 6Y6G 
oscillator tube (which is on the 
order of 350 volts) appears under- 
neath the chassis. When the top 
cover is removed, this voltage is 


disconnected by the _ interlock 
switch. 

A feature that contributes to the 
unusual simplicity is the rf filament 
transformer and tube socket as- 
sembly (Fig. 3). The 8016 rectifier 
socket is integral with the Bakelite 
tubing on which the filament step- 
down autotransformer is wound, 
consisting of a single ¥% in. uni- 
versal pie winding tapped at the 
proper point. These are designed 
to resonate at approximately twice 
the frequency of the oscillator. Cir- 
cuit capacities plus the capacitor Cr 
(Fig. 1) retune these transformers 
to obtain the voltages necessary for 
the filament. This method is much 
simpler, cheaper and less cumber- 
some than usual arrangements for 
obtaining rf filament voltages. 

As shown in Fig. 1, a high volt- 


Fig. 5 (insert above) —Output vs. load current of RF power supply 


age secondary coupled to the tank 
circuit coil of an oscillator, delivers 
voltage to the rectifier tripler. The 
design requires careful attention to 
both electrical and physical details 
to secure this. The oscillator coils 
(D) in Fig. 2, operating at approxi- 
mately 300 kc, have universal wind- 
ings of Litz. To improve the stabil- 
ity the coils are over-coupled, with 
coupling coefficient considerably 
above the value giving greatest 
voltage. 

The supply is entirely encased in 
metal, and leakage of rf radiation 
is not detectable. Several receiv- 
ers have been operated in close 
proximity using these supplies, with 
no interference. 


References: ‘High Frequency Power Sup- 
plies,” Electronic Industries—Jan. 1946, page 
116. “RF Operated HV Power Supplies” (Bau- 
mann), Communications—March 1946. 


RIGHT ANTENNA ESSENTIAL TO TELEVISION SUCCESS 


@ At present the successful pro- 
motion of television is the great 
white hope of the radio manufac- 
turing industry. All the principal 
manufacturers are looking to TV 
to expand sales volume substan- 
tially and to give their companies 
a needed long-term growth factor. 

Of the utmost importance will 
be the first impression created in 
the minds of thousands—later mil- 
lions—on seeing television. While 
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the manufacturer’s completed re- 
ceiver may be an excellent exam- 
ple of sound engineering and be 
capable of almost foolproof opera- 
tion it will not give this good first 
impression without a well-oriented, 
suitably matched antenna system. 
A poor installation will not give 
satisfactory pictures and may well 
disgust the new owner, especially 
since he will have spent for his set 
one third the cost of a new auto. 


At present there are not available 
anywhere near the required num 
ber or quality of servicemen nec 
essary to put up the right antenna 
and lead-in and to do it properly. 
It behooves the industry to take ac 
count of this situation and to 40 
something about it; and the time 
to do it-is now, not later when the 
early sets start bouncing back 02 
to dealers’ shelves, due to poor per 
formance. 
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TUBES 


Code Typewriter 


An interesting recent develop- 
ment is a code transmitting ma- 
chine, which directly converts typ- 
ing into International or Morse 
code for radio or wire telegraphy. 
The “Selectograph”, produced by 
Select-O-Graph Mfg: Co., 502 W. 
Colorado Ave., Colorado Springs, 
Col. has the appearance and key- 
poard of a standard typewriter and 
consists basically of a special cam 
arrangement driven by a variable 
speed motor and friction drive ar- 


Code Typewriter directly converts letters 
into dots and dashes of any code system 


rangement. When depressing the 
key “o”, for example, a particular 
cam Will actuate a contact bar con- 
hected to a built-in audio oscilla- 
tor and produce three dashes. Since 
letters are of different duration 
and spacing three indicator lights 
are provided to aid the operator in 
determining the position of the 
tams. An orange light indicates 
that the machine is ready for oper- 
ation. A green light shows the 
cams at rest and ready for keying. 
While a cam is in motion a red 
light is on and an interlocking key 
mechanism prevents striking an- 
dther key. A calibrated speed con- 
trol permits operating speeds from 
2 to 60 words per minute. Also pro- 
Vided are a tone control, volume 
control, speaker and outlets for 
headphones, remote speaker and 
tansmitter relay circuit. The unit 
Will be available for any type of 
turrent or code system. 


Self Balancing 

Potentiometer 

An unusual approach to the prob- 

*M of measuring small de poten- 

tals Without drawing current from 
€ circuit under investigation has 
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ON THE JOB 


culminated in the “Autopot” self- 
balancing potentiometer, a product 
of the General Electric Apparatus 
Department, Schenectady, N. Y. 


Combining a vacuum tube bridge, 
push-pull photo tube and mirror 
galvanometer, the “Autopot” re- 
quires less than 0.01 microampere 
to measure potentials on full-scale 
ranges of 100 microvolts to one volt, 
de. The output current will oper- 
ate any indicating or recording in- 
strument having a resistance of 
less than 1500 ohms and full-scale 
sensitivity of 5 ma. or better. 


After an initial zero adjustment, 
the unknown potential is caused to 
deflect a mirror galvanometer, con- 
nected in series with a standard re- 
sistor across the input terminals. 
Light from an optical system is re- 
flected upon the photo tube, the 
output and polarity of which is 
dependant on the amount and di- 
rection of mirror deflection. As the 
push-pull triode circuit responds to 
photo tube output, an increasing 
unbalance current is induced in the 
standard resistor. 


The mirror is free to turn until 
the IR drop across the standard re- 
sistor is equal to the input poten- 
tial, but of opposite polarity. An 
equilibrium state is thus attained 
for which there is no potential 
across the galvanometer and the 
mirror then rests in such a position 
as to maintain a constant light 
level at the photo tube. This self- 


balancing action takes place in one 
second or less, depending on the 
measuring range in use. Various 
ranges are obtained by means of 
plug-in standard resistors which 
are supplied in accordance with the 
purchaser’s requirements. 


The “Autopot” will produce a 
maximum drop of 10 volts across a 
2000 ohm output load, representing 
a voltage gain of 100,000 for its 
most sensitive (100 microvolt) 
range. On all ranges, self-balance 
is maintained to within one micro- 
volt of the input potential. 


The low input current require- 
ments of the “Autopot” make it 
well suited for measuring the out- 
put of a number of thermocouples 
having wires of different resistance, 
since separate calibration for each 
thermocouple is not required. 


“Autopot” self-balancing potentiometer is 
a sensitive vacuum tube bridge circuit 


Circuit of “Autopot” capable of measuring extremely small dc voltages without loading source 
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German Ceramics 


Lt. Col. R. Ranger and C. L. Snyder (Ceramic 
Age, March 1946) 

Specified ceramic parts, —devel- 
oped for use in the German 
communication industry —, their 
composition and production proc- 
esses (mixing, heating, carburiz- 
ing, cleaning, furnace loading and 
discharging, etc.) are the subject of 
the article. Glass-to-metal seals, 
fixed resistors, high dielectric con- 
stant and magnetic materials, and 
Dralamid film resistors (hard car- 
bon film, about .001 mm thick, de- 
posited on a ceramic rod) are dis- 
cussed. 


Glass Seales as 
Mica Substitute 


J. M. Stevels (Philips Research Report, Eind- 
hoven, Vol, 1, No. 2) 


Scale glass has been developed 
as a substitute for mica in radio 
tubes to insulate electrodes and to 
hold them in place. Glass scales of 
a thickness of the order of 1 to 5 
micron and 1 mm? in area are sus- 
pended in a liquid and given time 
to assume horizontal positions. The 
liquid is then removed by suction 
so that the glass scales settle in 
parallel layers. The resulting scale 
glass plates may then be given the 
desired shape and dried at 200 deg. 
C under slight pressure. 

Scale glass permits punching, it 
is flexible, smooth and deformable; 
its dielectric loss is about 5 to 40 
times that of mica, its dielectric 
constant one-half to the same value 
as that of mica. 


Megavoltmeter 


W. F. Westendorp (Review of Scientific Instru- 
ments, June 1946) 


A megavoltmeter was designed to 
measure the electron voltage to 
which an induction accelerator or 
betatron* is adjusted. The ultimate 
energy of the accelerated electrons 
depends on the peak value of the 
alternating magnetic flux through 


*See “100 Million Volt Electron Accelera- 
—" Electronic Industries, December, 1945, p. 


SURVEY of WIDE READING 


Electronic news in the world’s press. Review of engineer. 
ing, scientific and industrial journals, here and abroad 


the orbit and the phases of the 
flux at the instants of electron in- 
jection and electron removal. In 
the circuit described the final elec- 
tron energy is directly indicated. 
The current for the 10 mA dc 
meter is derived from a source of 
voltage V (approximately 600 
volts rms) which consists of one or 
more turns around one polepiece 
of the betatron magnet. Voltage V 


AROUND ONE POLE PIECE 


12,500 
Foi l 


10mMA DG 
i | METER 


| BETWEEN 
POLE 
PIECES 


of IE 


TO ORBIT SHIFT CIRCUIT 


is proportional to the time deriv- 
ative of the flux through the orbit. 

Thyratron T;, which is fired at 
zero magnetic flux when the elec- 
trons enter the accelerator, starts 
current to flow through the meter, 
while thyratron T,, operated by the 
orbit shift circuit, stops current 
flow at the instant of electron re- 
moval. Under these circumstances 
the average current value, or the 
meter reading will be proportional 
to the time integral of the voltage 
V and consequently to the flux at 
the time of electron removal. As 
the electron energy is a simple 
function of this flux the meter 
may be calibrated in megavolt and 
will then give a direct indication of 
electron energy. 

The firing voltage for the grid 
of tube T,; is obtained from a wind- 
ing on a few strips of Nicaloi placed 
in the field of the betatron between 
the edges of the polepieces of the 
machine. The strips are saturated 
during most of the cycle and the 
reversal of flux at the instant of 
electron injection induces a nar- 
row voltage pulse which fires tube 


T,. Tube Te is fired by means of 
the voltage pulse appearing across 
the load resistor of a current trans- 
former in the orbit shift circuit. 
Calibration procedure of the in- 
strument is described. 


Canadian Airways Monitor 


W. A. Coke (The Engineering Journal, Mon- 
treal, Vol. 29, No. 4) 

The effectiveness of radar equip- 
ment for airways control, airport 
control, approach and landing con- 
trol, and meteorological observa- 
tions has been investigated by the 
Trans-Canadian Air Lines. For this 
purpose a microwave early warning 
radar system operating at 3000 Mc 
had been constructed by the Na- 
tional Research Council of Ottawa. 

Designed for airways control, the 
unit permits to monitor the move- 
ments of all aircraft above 3000 
feet within a 50 mile range. The 
range increases with increasing 
altitude to about 115 miles. 

At the frequency used, onl 
clouds containing precipitation are 
indicated; the minimum size of the 
detectable droplets increases with 
frequency. Weather observations 
could be made to 175 to 200 miles 
Dangerous storms are indicated by 
the equipment. 


Determining Low 


Susceptibility 
J. Convey, and 0. J. Russell (Journal of St 
entific Instruments, London, April 19) 


The magnetic low susceptibility 
material to be measured is inserted 
in one of two coils connected 2 
two adjacent arms of a Wheatstont 
bridge. Two resistors form th 
other two arms and the horizontal 
deflection plates of a cathode 1 
oscillograph are connected at the 
points between the two resisto 
and the two coils respectively. ™ 
other deflection plate pair is SUD 
plied with the same alternatiné 
voltage as the bridge. The vertic? 
central width of the ellipse 
tained on the screen of the cathodt 
ray tube will then be proportion 
to the susceptibility of the m@ 
rial under test. 
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Plasma Phenomena 


W. O. Schumann (Annalen der Physik, Ber- 
lin, Vol. 43, No. 5) 

In the steady-state condition of 
a gas discharge tube, a neutral 
plasma consisting of an equal 
amount of ions and electrons is 
formed, which is traversed by elec- 
trons in one direction and by ions 
in the opposite direction. If a steep 
negative pulse is suddenly applied 
to the plate, electrons will quickly 
reverse their direction of travel, 
while the much heavier positive 
ions lag behind. A positive space 
charge will therefore result at the 
plate. Phenomena occurring before 
equilibrium is re-established were 
investigated. Two plane parallel 
electrodes are first considered. 

With approximately 1011 ions and 
electrons per cm$,.an applied plate 
voltage of 1000 volts, and a plate- 
cathode distance of 10 cm, the 
maximum electron’ velocity of 
1.7x108 cm/sec will occur at a dis- 
tance of 0.13 cm from the plate and 
the maximum electron displace- 
ment will be 0.22 cm. The maxi- 
mum current density will be 1.7 
Ampere/cm?, and the maximum 
field strength at the plate 22 kV/cm. 

The effect of electrons hitting the 

cathode spot of a Hg tube was 
studied, a spherical symmetry be- 
ing assumed for the electrode struc- 
ture. Here movement of the elec- 
trons towards the cathode in the 
enter of the sphere will cause a 
more rapid increase in electron 
dasity than in the plane case; 
however increased electron velocity 
towards the center tends to coun- 
teract this effect in part. The cath- 
ode spot may be extinguished by 
the formation of the negative space 
charge in the cathode region. 


Pulse Generator 


o. R. Scheuch and F, P. Cowan (Review of 
Scientific Instruments, June 1946) 


A diagram, including essential 
dimensions, of a laboratory pulse 
generator with a time delay ad- 
lustable from 2 to 850 microseconds 
sshown. Output pulse width may 
be varied between 1 and 40 micro- 
seconds; maximum output pulse 
amplitude is 150 volts, maximum 
operating frequency 100 kc. A nega- 
tive pulse, coincident with the start 
of the delay is provided. 

A delay flip-flop circuit, driven 
by an additional cathode-follower 
ttiode controlled by the triggering 
Dulses, is used to reduce the re- 
‘overy time. The plate of a diode 
'S connected to the grid of the sec- 
ond flip-flop tube preventing over- 
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shooting. With this circuit, the de- 

-lay interval may be extended to 
within a few per cent of the time 
between successive pulses. 


Dielectric Theory 
M, Gevers (Philips Research Rpt., Vol. 1, No. 3) 


In the first part of a series of 
articles on the relation between the 
power factor and the temperature 
coefficient of the dielectric constant 
of solid dielectrics, the development 
of the theory of the dielectric be- 
havior is traced. 


Measuring Saturation 
Currents 


M. R. Champeix (Le Vide, Paris, May 1946) 


It is intended to measure the 
temperature-limited saturation cur- 
rent of oxide-coated cathodes with- 
out overheating the anode. Puls- 
ing of the tube is therefore indi- 
cated. Pulses of the order of one 
millisecond duration are supplied 
by the discharge of capacitor C 
which is controlled by the 20 thyra- 
trons, connected in parallel to in- 
crease their current carrying ca- 
pacity to 14 amperes, and the grids 
of which are controlled by pulses 
from the preceding thyratron re- 
laxation oscillator. Pulses may be 
spaced about one second apart so 
as not to overload the anode of 
the tube under investigation. 

The capacitor discharge current 
will be limited by the saturation 
current of the tube under investi- 
gation; its capacitance is so chosen 
that the tube will not be affected 
by the discharge. The peak voltage 
developed across resistor R during 
the discharge is measured by a tube 
voltmeter incorporating a thyra- 
tron, resistor R being connected in 
the grid circuit of the thyratron. 


For calipration no pulses are ap- 
plied, the potentiometer P; is put at 
zero voltage, and potentiometer P2 
is adjusted for the firing potential 
under these conditions. Then P; is 
adjusted for maximum voltage, 
pulse generation is started and the 
voltage across P; is reduced until 
the thyratron voltmeter fires. 

Due to the unavoidable induct- 
ances in the capacitor discharge 
circuit, the voltage applied to the 
tube under test at current peak 
will be less than the voltage to 
which the capacitor C was origi- 
nally charged. To establish the 
value of the reduced voltage, re- 
sistors Ri, R, can be connected to 
replace the tube under test. It is 
estimated that an error of 3.5 per 
cent may be introduced in the 
measurements. However, an addi- 
tional uncertainty of the results is 
introduced by the variations of the 
saturation current limiting accura- 
cy of measurement to 8 or 10%, 

Experimental procedures of es- 
tablishing the saturation current 
in the case of coated cathodes and 
considerable space charge at low 
anode voltages is considered in con- 
nection with standard formulas 
and it is concluded that the lowest 
current at which no space charge 
effect can be noted is to be iden- 
tified as the saturation current— 
based on the assumption of zero 
electric field value at the cathode 
in the presence of a space charge 
—for the corresponding cathode 
temperature. Saturation currents 
are 0.043 amp./em? at 487°C, 
0.1 Ac/em? at 517° C, 0.34 A/cm? at 
567°C, 0.5 A/cm? at 597°C and 
1A/cm? at 637° C. 

The work function can be found 
by extrapolation according to 
Richardson’s Formula; it is given as 
1.1 volt for oxide-coated cathodes. 
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Infra-Red Inhibitor 
Picture Transmission 


The luminescence of a zinc sul- 
fide screen under the excitation of 
cathode rays, ultra-violet rays or 
X-rays is repressed in the presence 
of infra-red rays. This inhibiting 
effect of infra-red electromagnetic 
rays on fluorescence may be used 
for picking up an infra-red picture, 
for example for the location of an 
airplane landing field at night or in 
dense fog, infra-red rays penetrat- 
ing fog more readily than light rays. 
Direct-viewing or television systems 
of moving objects are considered. 


According to the invention an in- 
fra-red image of the scene to be 
viewed is cast by means of optical 
system 80a, on a suitable fluorescent 
screen 13 of a cathode-ray tube 10. 
The scanning cathode-ray beam 
will produce a moving fluorescent 
spot on the screen, the brilliance 
of which depends on infra-red in- 
tensity on the particular point of 
the screen. As the image so pro- 
duced is in most cases very faint or 
invisible, another cathode-ray tube 
30 is provided. 


A photocell 82 generates voltages 
proportional to the instantaneous 
picture spot brilliance which volt- 
ages are applied to grid 36 used 
to control the intensity of the cath- 
ode-ray beam in tube 30. Syn- 
- chronous deflection of the cathode- 
ray beams in tubes 10 and 30 is 
provided. The viewing cathode-ray 
tube 30 may be in the same location 
as tube 10 or the picture and syn- 
chronizing signals may be trans- 
mitted to a remote point. 


82 


Positive feedback may be used to 
increase the picture intensity of 
tube 10 as illustrated by the line 97 
feeding back the photocell output 
to the control grid 22 of tube 10. 
Numerals 81 and 83a designate fil- 
ters, numerals 85 and 87 amplifiers. 

If an ultra-violet light spot is 
sweeping the screen, replacing the 
cathode-ray beam, then a moving 
mirror deflection system is used 
and either a fluorescent screen or 


a ground glass screen may be em-. 


ployed as a viewing screen. 

The entire area of the screen may 
be simultaneously caused to fluor- 
esce and the resulting stationary 
picture scanned. Scanning can be 
accomplished by a rotating disc pro- 
vided with suitably arranged holes. 

J. M. Cage, Sturdy-Cage Projects, 
Inc., (F) July 6, 1935, (I) February 
19, 1946, No. 2,395,099. 


Removing Pulse Noise 


The invention is concerned with 
removing noise from a communica- 
tion system employing constant- 
amplitude, constant-duration pulses 
which are varied in number. It is 
therefore intended to eliminate 
variations in amplitude and in 
duration of the pulses. Amplitude 
modulation is removed by clipping 
the top and bottom of the wave, 
which is then widened, if necessary, 
and passed through a gate which 
permits only the central portion of 
the pulses to pass assuring constant 
duration of the pulses. The gate is 
controlled by the output of the 
clipper. 

J. B. Atwood, RCA, (F) March 1, 
1944, (I) April 16, 1946, No. 2,398,490. 


Electron Accelerator 
Improvements 


Two improvements, suggested by 
the same inventor, concern the in- 
duction accelerator for charged 
particles. When the electrons in 
the ‘annular vacuum chamber 10 
have reached considerable speed it 
is desired to let them impinge 
against a target to produce X-rays, 
Previously this was accomplished 
by either contracting or widening 
the electron orbit. The present in- 
vention suggests instead to move 
the electrons axially either upwards 
or downwards, which directions are 
indicated by the two-headed arrow 
in the drawing. 

The second improvement is in- 
tended to reduce induced rotary 
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currents in the walls of the vacuum 
chamber. These walls have to be 
coated with a conducting layer 1l 
to prevent them from becoming 
charged. By dividing the conduct- 
ing surface 11 into sections and 
connecting these sections by high- 
resistance leads, the circular cur- 
rents are considerably reduced. 

W. F. Westendorp, General Elec- 
tric Co., (F) September 10, 1943, 
(I) February 5, 1946, Nos. 2,394,072 
and 2,394,073. 


Supersonic Flaw Detector 


Improvements in a_ supersonic 
flaw detector are proposed. The de- 
tector (see Fig.) consists of a wave 
train generator, a converter quartz 


WAVE TRAINS 
ELECTRICAL hae 8 ‘gl 
VOLTAGE é =p 
TRAIN 
GENERATOR 

——“QUARTZ CRYSTAL FLAW MATERIAL UNDER TEST 
—_—_ 
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AMPLIFIER 
RECTIFIER 


REFLECTION FROM FLAW 
ORIGINAL WAVE TRAIN 
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MULTIPLE REFLECTIONS FROM 
OPPOSITE BOUNDARY 


crystal, an amplifier and an oscil- 
(Continued on page 113) 
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IN MACHINING: it’s big money lost 
when parts with internal defects 
arent discovered until after @ 
machining starts. Using x-ray, 
you can screen out all but an 
irreducible minimum of such 
faulty castings before machin- 
ing . . . never miss what you pay 
in time and labor savings. 


IN FOUNDRY OPERATIONS: no ae *» 


| to spend a lot of time and money f 
testing the practicality of new 5 
| casting designs . . . the sound- 
ness and safety of proposed 
; weight reduction . . . the cor- 
rectness of foundry technics. soe 

With radiography, you can quickly ea i incl practices . . . save enough 
thereby to more than pay for the radiographs used, 


| nother. . 


IN WELDING: altogether too many, 
ic castings are scrapped becausé 
a of defects that skillful welding 
would repair. With radigey] 
graphic guidance for your weld 
ers, you can make sound weld & 

repairs that can be depended x cc es 
upon. This will enable you to minimize rejection ya emeor 
costs that will make your radiography outlay a 


\ y 


For more information about the efficiencies and re you can 
achieve with radiography, call in your local x-ray dealer. Or write... 


EASTMAN KODAK COMPANY - X-ray Division - ROCHESTER 4, N. Y. 


: at phy ... another important function of photography 


TV OPPORTUNITY NOW—FCC leadership is hopeful 
that television will be greatly boosted in public 
favor this fall, not only through the TBA’s National 
Television Week programs but also through varied 
types of video programs. Just-as the Louis-Conn 
fight attracted most favorable public reaction, the 
‘FCC Commissioners and staff officials, following tele- 
vision closely, believe that through the televising of 
football games the public will be won over to the 
potentialities of this new art of broadcasting, Not 
only will the televising of football games be avail- 
able in New York, but this fall the games can be 
relayed to Washington by coaxial cable to the new 
NBC and DuMont stations in the Capital, The gov- 
ernmental authorities feel that by showings to large 
audiences in both cities television will be given both 
excellent publicity and good impetus to public ac- 
ceptance of the medium. 


TV SET PRODUCTION PROSPECTS—Television re- 


ceiver production is still in low gear with only a 
dozen or so sets a month, but there are some hopes 
of increased output in the next two to four months, 
according to advices to the FCC, Even though TV 
receiver pricing is decontrolled, materials difficulties 
are a very bad obstacle—wood is in such short sup- 
ply and the shortages of tubes are extreme, The 
tube shortage situation may continue up to the first 
of the year, Other components, likewise, are dif- 
ficult to obtain. 


AM-FM RECEIVER OUTPUT—October is viewed as a 
heavy production month for home receivers so that 
the Christmas market may be well supplied, The 
swing into production, it is felt, may hasten OPA 
price decontrol in the radio set field, although RMA 
President Cosgrove has warned that such a step, 
due to the “red tape” of governmental machinery, 
and the orders upon the industry to furnish huge 
masses of statistics, will take a longer time than 
previously anticipated, 


COMMERCE DEPARTMENT SEES GREAT TV 
FUTURE—Substantiating the viewpoint of the Edi- 
tors of ELECTRONIC INDUSTRIES and of the radio 
industry, the U. S. Commerce Department in an 
article in the recent issue of its publication, “Domes- 
tic Commerce,” stated that “great strides have been 
made in perfecting television which may soon be- 
come a household requirement.” The article added 
that “the television receiving set now has a small 
screen, but the trend is toward larger images ... 


at present the transmitted image is black and white 
but sooner or later the scene of action will be pre- 
sented in its true colors.” 


NO PERMANENT INTERFERENCE—In the New York 
area, television has been encountering interference 
from FM and other sources, including some interna- 
tional programs. The FCC has launched an investi- 
gation of the interference causes, but, by and lafge, 
has found the situation is due to “bugs” which arise 
and have to be corrected in any new radio service 
allocation. FCC sources asserted the New York in- 
terference situation will not be permanent as the 
television industry is fully cooperating in working 
out the causes through better equipment standards 
and circuit design and higher selectivity receivers. 
It was noted by the FCC sources that image response, 
one major interference source, had existed in pre 
war TV broadcasts. 


DECONTROL MAY BE DELAYED—tThe decontrol pro- 
ceeding and OPA decontrol order may not come 
until December, according to the latest authoritative 
official forecasts. The fact of dealers cutting prices 
on “newcomer” sets may hasten decontrol D-Day. 
AM set volume still is mainly in table models, due 
to wood shortages for console cabinets, Howevel, 
consoles with FM are now predominant in the sets 
now in production. FM set production has substal 
tially increased and it is anticipated that there wil 
be a total of 300,000 FM combination receivers 
the market by the end of this year. 


VALUABLE MARKET—Applications, filed with the 
FCC, quietly indicate a most fertile market for radio 
manufacturers in the mobile communications field 
and, to some extent, in the railroad radio territory. 
In mobile communications, passenger buses, freight 
trucks and taxicabs—and even drive-yourself ator 
mobile companies—are eager to try out the medium 
of radio.communication. As an example of the 
fruitful market, three Yellow Cab taxi companies 
California recently filed a single application with 
the Commission for over $1 million worth of equip: 
ment. Railroads are also aroused to the possibilities 
for safety and improvement of train operation. . -: 
Farnsworth, Bendix, General Electric, Aircon 4 
Western Electric have been leaders in field of pry 
viding apparatus for tests and permanent installa 
tions. 


ROLAND C. DAVIES 


National Press Building , 
Washington Editor 


Washington, D.C. 
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OF THE INDUSTRY 


New Public Utility 
Channels Established 


Three new classes of radio sta- 
tions, created especially for the use 
of public utility systems, have been 
added by FCC. These are Public 
Utility, Transit Utility and Petro- 
leum Pipeline. All will share the 
72-76 and 152-163 mc bands for 
Stations operating within a radius 
of 20 miles, and the 30-40 mc band 
where service extends to more than 
one municipality or a metropolitan 
area. Public utilities heretofore 
have been restricted in the use of 
radio to emergencies that jeop- 
ardize life or public safety. Hence- 
forth radio equipment may be used 
for issuing orders and instructions. 


Raytheon Demonstrates 
Microwave Facsimile 


In its first demonstration, Ray- 
theon Mfg. Co., in cooperation with 
Radio Inventions, Inc., recently ex- 
hibited the microwave radio relay 
communications system between 
the Lincoln building in New York 
and Raytheon’s Waltham, Mass., 
plant, Automatic relay stations are 
located at Lewisboro, N. Y.; Oxford, 
Bristol and Tolland, Conn., and 
Webster and Waban Hill, Mass. 


Operating in the 4000 mc region 
on a Single circuit, many channels 
of intelligence can be transmitted 
simultaneously. During the dem- 
onstration, Hogan Faximile, with 
test equipment manufactured in 
Radio Inventions laboratories, util- 
ized a 4.8 kc band within the 15 ke 
Raytheon channel for the trans- 
mission of facsimile text, maps and 
photographs which were received 
in Raytheon’s Waltham terminal. 
The facsimile was transmitted from 
New York to Waltham at the rate 
of 3 linear inches, or 24 sq. in., a 
minute. Facsimile signals were car- 
ried over a wire line from Radio In- 
ventions laboratories at 155 Perry 
Street, New York, to the Lincoln 
Building, where they were used to 
modulate microwave radio trans- 
mitter. 

According to John V, L. Hogan, 
president of Radio Inventions, Inc., 
“the 15 kilocycle band which Ray- 
theon’s microwave system makes 
available permits facsimile trans- 
mission with automatic synchroni- 
zation at 2,000 words a minute.” 


Waltham terminal 


Raytheon’s 
Fax receiver used in microwave demonstration 


with Hogan 


Following the sending of the Hogan 
Faximile, a radio program from 
Station WOR in New York was 
transmitted over the Raytheon cir- 
cuit simultaneously with text from 
a teleprinter in the New York 
terminal, 


Big Radio Orders 
By Taxicab Companies 


Confidence in the use of mobile 
radiotelephone as a major contri- 
bution to greater efficiency in taxi- 
cab operation was given a note- 
worthy boost last month when one 
of the country’s largest cab com- 
panies, Yellow Cab Co., Ince, 
through three of its subsidiaries re- 
quested FCC authorization for in- 
stallation of 1,800 mobile units and 
13 land stations to cost more than 
$1 million. At the same time, the 
Yellow Cab Co. of California has 
filed for 1,000 mobile units, the 
largest application of its kind s0 
far received by the Commission. 


Two other Yellow Cab companies, 
subsidiaries at San Francisco and 
Alameda, Cal., have requested 600 
and 200 mobile installations, re- 
spectively. A fourth Yellow Cabcom- 
pany, at Roanoke, Va., has filed a 
lesser application for 60 mobile sta- 
tions to operate with one land sta- 
tion, using Fred M. Link equipment. 

The Yellow Cab Co. of California, 
with headquarters at Los Angeles, 
will install 1,000 mobile units to 
operate with seven land stations 


(Continued on page 138) 


Conventions and Meetings Ahead 


American Society of Mechanical Engineers— 
Boston, Mass. Sept. 30 to Oct. 3. (Ernest 
Hartford, 29 W. 89th Street, New York, 
N. Y. PE 6-9220.) 


National Electronics Conference—Edgewater 
Beach Hotel, Chicago, Ill., Oct. 3, 4, 5. 


National Television Week—October 7 to 12. 


Television Broadcasters Association Confer- 
ence—Waldorf-Astoria Hotel, New York, 
N. Y¥. October 10 to 11. (Will Baltin, 
Secretary, Room 1088, 500 Fifth Ave., 
New York 18.) 

Electrochemical Society—Toronto, Oct. 16- 
19. (Colin G, Fink, Columbia University, 
3000 Broadway, New York, N. Y. UN 
4-3200.) 

West Coast Electronics Trade Show—Elks 
Temple, Los Angeles, October 18, 19, 20. 
(A, H. Gudie, Gen. Sec., West Coast Elec- 
tronic Mfrs, Assoc.) 

Society of Motion Picture Engineers—60th 
Semiannual Technical Conference; Holly- 
wood-Roosevelt Hotel, Hollywood, Calif., 
Oct. 21 to 25. (West Coast, H. W. Moyse; 
East, Harry Smith, Jr., Hotel Pennsyl- 
vania, New York) 

National Association of Broadcasters— 
Twenty-fourth Annual Convention; Palmer 
House, Stevens Hotel, Chicago, IIl., Oct. 
21 to Oct. 24. FM Session, open to non- 
ret Palmer House, 12:30 P.M., 

ct. ° 


American Welding Society—Annual Meeting, 
ew York, N. Y., October 24, Atlantic 
City, November 17 to 22. (Miss M. M. 
Kelly, 29 West 39th St., New York, N. Y.) 
NEMA Annual Meeting—Hotel Traymore, 
Atlantic City, New Jersey, October 28 to 
November 1, inc, 


Radio Committee ASTM—Hotel Chalfant- 
Haddon Hall, Atlantic City, N. J., Oct 
80, 31, Nov. 1. Cathode Section A, Oct 
30 (Thomas H. Briggs, Superior Tube 
Co., Norristown, Pa.). Subcommittee i 
radio-tube industry, Oct. 31 (S. A. Stant- 
ing, N. Philips Co., 100 E. 42nd St. 
New York City). 


Rochester Meeting (Eng. Div. RMA, and 
IRE)—Hotel Sheraton, Rochester, N. Y» 
November 11-138. 


Association of American Railroads, Com- 
munications Section—Annual Convention 
Hotel Statler, Detroit, November 19-21. 


American Society for X-Ray and_Electron 
Diffraction—Winter meeting University 
of Pittsburgh, Dec. 5, 6, 7. (Dr. S..> 
Sidhu, University of Pittsburgh.) Joint 
Meeting with E.M.S.A. 


Electron Microscope Society of America— 
Winter meeting, Mellon Institute of In- 
dustrial Research, Pittsburgh, Pa., Decem- 
ber 5, 6, 7. (Dr. Earl A, Gulbransel, 
Westinghouse Research Laboratories, oh 
Pittsburgh, Pa.) Joint meeting wit 

A.S.X.R.E.D. 


Electrical rv meme A Exposition —7 is 
Regiment Armory, New York, January 
to 31, 1947. 


7th International Heating and Ventila 
Exposition—Lakeside Hall, ont 
Ohio, January 27-31 concurrently 
the 53rd Annual Mesting of the America® 
Society of Heating and Ventilating Engt 


Institute of Radio Engineers—Annual i 
ing (Commodore Hotel) and Show, e 
iment Armory) New York, March 3-! 
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29 DIFFERENT RECTIFIER TUBE TYPES NOW REPLACEABLE IN 
CONSOLE RADIOS, AC-DC PORTABLES, VIBRATOR POWER SUPPLIES! 


OU don’t have to turn away repair jobs because there are no REPLACEMENT FOR THESE TUBES 


rectifier tubes on your shelf. Here’s a replacement that is actu- 


: : 5Y3 6Y5 2526 50Y6 
ally an improvement .., and permits you to earn more money! SY4 6Z5 35w4 5027 


Install this remarkable, new rectifier stack which costs less than as sr ee: sme 


’ : : 6X5 7¥4 35Z4 117Z6 
a tube, and the repaired set starts instantly without warmup, and 024 12Z3 35Z5 OY4 


tuns cooler. Only 144 x 1% x 1% inches, it fits anywhere in the 80 25Z5 35Z6 
chassis. What’s more, you can tell your customer it’s in for good! 

For this Federal stack is built to last the life of the set. It with- ELECTRICAL CHARACTERISTICS 
Stands overloads, even when charging deformed electrolytic con- 


Maximum RMS voltage . 
densers. All metal construction prevents breakage. 


Maximum inverse voltage 380 volts 


e 
s 
A Maximum peak current «4 ¢« 1200 ma. 
Every one of Federal’s famous ‘‘Center Contact” Selenium rec- Maximum RMS current « « 325 ma. 
* 
es 


130 volts 
tifiers is designed to give the full measure of dependable perform- Maximum DC output « » 100 ma. 
ance that has made them the standard of the industry. This minia- Se ee > oe 
ture, 5-unit stack will help you to more business. A Federal engineer 
will send full information to assist you in their application. Write 
department F614, 


Two Federal Miniature Rectifiers in a volt« 
age doubler circuit give 250 volts and 80 
milliampere output from 117 volt AC source. 
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ELECTRONIC PRODUCTS 


‘i. 
Storage Capacitors 


A line of energy storage capacitors for 
photographic, welding, magnetizing and 
other uses is being manufactured at Con- 
denser Prods, Co., 1875 North Branch St., 
Chicago 22, Ill. The capacitors have a 


plastic film dielectric, are light in weight 
and have low losses.—Electronic Industries 


High Frequency Probe 


A new high frequency probe, Model 29, 
for use with the Model VM-27 vacuum-tube 
voltmeter, is available from the Alfred W. 
Barber Laboratories, 84-14 Francis Lewis 
Blvd., Flushing, N. Y. Designed for. the 
range of 500 ke to 500 me, the new probe 
introduces an attenuation factor of 0.1 
when substituted for the standard equip- 
ment probe. Input shunt capacity has been 
reduced to less than 1 mmfd, permitting use 
for high impedance measurements in the 
VHF range.—Electronic Industries 


Interval Timer 


An electronic interval timer featuring 
a range from 0 to two minutes in 1 sec- 
ond steps with an accuracy of 5% or 
better is being offered by Electronic Con- 
trols, Inc., 44 Summer Ave., Newark 4, 
N. J. Snap positioning step switches are 
used for position control SPDT relay 
contacts are rated at 500 watts for 32 
volts de or 125 volts ac. For operation on 
115 volt, 60 cycle ac.—Electronic Industries 


Parts, components, materials the 


Phone Cushion 


A headphone cushion made of a newly 
developed, molded rubber, Designed mainly 
for pilots and aviation personnel, the cush- 
ion is heat-conducting and “swelter-proof.” 
Aviometer Corp., 370 W. 35th St., New 
York.—Electronic Industries 


X-Ray Photometer 


An X-ray photometer which indicates 
and records concentration of chemical ele- 
ments in the presence of others by meas- 
uring the change in absorption of X-rays 
between a sample and a standard has 
been brought out by General Electric Co., 
Schenectady, N. Y. The equipment con- 
sists of a GE industrial generator, and an 
X-ray transformer and tube, both oil-im- 
mersed. The tube is water-cooled, has a 
beryllium window and tungsten target. 
The instrument permits high speed of -re- 
sponse and continuous operation with a 
sensitivity varying from .01 to 1%.—Elec- 
tronic Industries 


Frequency Modulator 


A cascade phase shifter giving improved 
operation and greater simplicity than pre- 
vious frequency modulators. Carrier fre- 
quency crystal control is achieved with a 
single low-frequency crystal and requires a 
multiplication of only 972. Noise and dis- 
tortion are below FCC limits. Raytheon 
Mfg. Co., Broadcast Equipment Div., 7517 
N. Clark St., Chicago 26, Ill.—Electronic 
Industries 


manufacturers offer 


Welder Control 


A combination control unit, class 8992, 
permits fully automatic control of air oper- 
ated resistance welding machines in com- 
pliance with NEMA standards. The unit 
contains a syncro-break welder contactor 
and a Safront sequence weld timer with six 
large calibrated dials provided for complete 
control. Foot switch, pressure switch, no- 
weld switch and timer control circuits are 
isolated from the power supply and operate 
at 110 volts ac. The primary control trans- 
former.is tapped for operation at 110, 220 
or 440 volts, 60 cycles, ac. Square D Co, 
4041 N. Richards St., Milwaukee 12, Wis.— 
Electronic Industries 


Universabt Solenoid Relay 


In addition to the regular line Allen- 
Bradley Co., 1311 S. First St., Milwaukee 
4, Wise., is producing Bulletin 700 Univer- 
sal Solenoid Relays which permit shifting 4 
set of normally open contacts to normally 
closed operation or vice versa. The relays 
are available in 2, 4, 6 and 8 pole construc- 
tion and have a max. current rating of 1) 
amps., noninductive. They can be supplied 
for a variety of frequency and voltage rat 
ings.—Electronic Industries 


60 Cycle Filter 


For ac calibration and other purposes Tf 
quiring perfect wave form, Freed Trans 
former Co., 72-78 Spring St., New York 1% 
offers the type 1050 60 cycle filter. This 
instrument includes a constant  voltas? 
transformer, a Variac, a 60 cycle smooth- 
ing filter, a decade attenuator and a 1% #® 
voltmeter) Output is 0 to 110 rms_ volts 
in steps of 1 volt into a high impedance 
or when operated without the attenuate 
10 watts into a nominal 600 ohms unbab 
anced load. Distortion is less than 0.5% 
with normal loads.—Electronic Industries 
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TELL THE DIFFERENCE 


\, Ulu ed Yuuuldit tid, 


To help you make specific service and cost comparisons These carefully selected base fabrics are then uniformly 
: ... Irvington will gladly supply generous test samples of any coated with Irvington insulating varnishes . . . manufac- 
» Mn of varnished insulations. tured entirely of tested ingredients . . . specific gravity and 


viscosity controlled for coating fabric. Only by using insu- 


Each Irvington product will test high in every property, lating varnishes that are correctly formulated and processed 


i because: can varnished insulations with full dielectric strength, 

’ In the manufacture of varnished insulation, Irvington moisture resistance, beat resistance and long life be secured. 
starts right ... with base fabrics made to exacting Irvington To assure the best possible insulation values and meet 
standards .. . fabrics high in mechanical strength, of uni- hundreds of different customer specifications, Irvington 
form thickness and smooth finish. Only by using a smooth, Varnished Insulations are quality-controlled by over 65 
uniform base fabric can excessive pimples, thin varnish checks. Convince yourself of their outstanding characteristics. 
areas and other “weak spots” be avoided. Write for samples to make comparative tests. 


The red core identifies Irvington 2 


insulating cloth and tape. 


This 

a -IRVINGTON-- 
oth- 

at : 

val Vanish and Grsulalor Company 

ance, 

a IRVINGTON 11, NEW JERSEY, U.S. A. 

nba 

0.5% 
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Temperature Control 


Temperature variation control as close as 
1/5° F. and “on’’-“off” cycles as short as 
three seconds may be attained with the 
Xactline temperature control. The device 
provides straight-line temperature control 
without use of cams, motors, gears or other 
rotating parts. Claud S. Gordon Co., 3000 S. 
Wallace St., Chicago 16, Ill.—Electronic In- 
dustries 


Miniature Thermostat 


A lightweight miniature thermostat which 
may be molded in rubber and various plas- 
tics. The standard model is pre-set to 
specifications: up to 800° F. The sealed 
units are dust and waterproof and have % 
in, silver contacts rated at 800 watts, 110 V. 
or 150 watts, 220 V. Mechanical Industries 
Production Co., 209 Ash St., Akron, Ohio.— 
Electronic Industries 


Aircraft Receiver 


An aircraft radio receiver (model AVR- 


104) suitable for mounting in a standard- 


instrument opening. The receiver covers 
the radio range, weather and traffic control 
band and is tunable from 200 to 415 ke. 
A pretuned traffic control channel at 278 ke 
is provided. IF, audio and power units are 
mounted in separate cases connected by a 
shielded cable to the rf unit on the panel. 
The unit may be used in conjunction with 
a dry battery pack or with a 6, 12 or 24 volt 
vibrator power supply. RCA Victor Div., 
Camden, N. J.—Electronic Industries 
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Permeability Tuner 


A new type perm tuner to replace vari- 
able plate capacitors in radio receivers. A 
2-gang model with cord drive and 2 gang- 
2 band, 2 gang-3 band, and 3 gang-3 band 
models with mechanical driving mechanism 
are available. American Coil and Engineer- 
ing Co., 1271 North Hermitage Ave., Chi- 
cago 22, Ill.—Electronic Industries 


Solenoid Starter 


A 300 amp. solenoid starter, size 5, bulle- 
tin 709, has been developed by Allen-Bradley 
Co., 1311 S. First St., Milwaukee, Wis. The 
unit has a max, rating of 100 hp, 220 volts 
and 200 hp, 440-550-600 volts. The starter 
has double break, cadmium silver contacts 
encased in an arc hood. It has only one 
moving part and is available in NEMA type 
1, 4 and 5 enclosures.—Electronic Industries 


Soldering Equipment 


Light work to heavy industrial soldering 
operations can be handled with the Luma 
resistance type soldering tool. Single stage 
units ranging from 1050-1225 watts, and 
multi-stage units up to 2500 watts, each 
with 8 single or double carbon electrodes 
in sizes from 8/382 in. to % in. diameter, 
are available. The tool requires no pre- 
heating period and uses only 10 watts ener- 
gizing current when not in use. Operates 
on 115 V., 60 cycle, ac. Luma Electric 
Equipment Co., Toledo 1, Ohio.—Electronic 
Industries 


Interchangeable Relay 


The series-200 relay has interchangeable 
coil and contact assemblies. A kit of series 
200 parts is available containing an assort. 
ment of four coils for 6, 12, 24 and 115 
ac and five coils for 6, 12, 24, 32 and 11§ 
v. de, each interchangeable with a single 
pole double-throw and a double-throw dow 
ble-pole contact assembly. Up to four-pok 
double-throw combinations may be asse 
bled by use of an extra parts kit. Guard 
Electric Mfg. Co., 1622 West Walnut 
Chicago 12, Ill.—Electronic Industries 


Time Indicator a: 


Elapsed time from zero to 9,999.9 hours MM the H 
is shown on model HM8 elapsed time indi- , 
cator, The meter is constructed with the MiMisatt, 
glass-to-metal hermetic seal and conforms Clare 
with standard JAN I-6 mounting dimen 
sions. It operates on 115 volts, 60 cycles, aPXS, 1 
ac. Marion Electrical Instrument Co., Man- Hihich ¢, 
chester, N. H.—Electronic Industries 
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Small Motors hi 
ile ¢ 
A line of self-starting synchronous — tien 
suitable for industrial timing devices. es 
an input of 1% watts the motor prodacs y Or 
a synchronous running torque of 10 in-% bne di 


at 1 RPM. Gears are self-lubricating and 
die cast enclosed. Standard model operas ago 
on 100-125 V, 60 cycle, ac and has @ - Ma 
of 4 RPM. Motors can be supplied for be 
ages from 1 to 250 and frequencies from 
to 120 cycles. Kurman Electronics Corp» 
35-18 37th St., Long Island City 1, N. Y- 
Electronic Industries 
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Clare Stepping Switch 
iuls Radio Telephone Call in 
3'/2 Seconds 


Allorany one of 84 mobile units can be signalled in 314 seconds from 
‘master station of ‘‘Fleet Control,” the new radio dial telephone system 
the Hammarlund Manufacturing Company of New York. 


hisattachment, or addition, to a standard two-way radio system, employs 
Cate Direct Drive Stepping Switch to provide the selective calling of 
ks, taxicabs, busses, maintenance trucks, or any mobile units with 
hich Communication is desirable. 


Sate initiated by energizing the rotary stepping magnet of the Clare 
Ping Switch which causes it to notch up the number of points called 
by the digit dialed. It remains at this point to receive the impulses 
wed by dialing the second code number digit. Dialing of the four-digit 
number, which must add up to 10, thus causes a succession of stepping 
tations which bring the rotary arm to Point 10. 


Fonly unit that will step up to Point 10 on the Clare Stepping Switch 
ilbe the one with the code identical to the four digit order of the number 
td. Unwanted units are not bothered with calls for other stations. 


0 Type “C” Clare Relays with pivot damping springs are also included 
the Hammarlund ‘Fleet Control.” These Relays and the Clare Direct 
Ne Stepping Switch were selected for this service because of their maxi- 


1 reliability under the severe shock and vibration encountered in 
bile Operation. 


rtienced Clare engineers are located in principal cities to assist in your 
PY Of stepping switch problems. Look them up in your classified tele- 
bne directory or write: C. P. Clare & Co., 4719 West Sunnyside Avenue, 
480 30, Illinois. Cable address: CLARELAY. In Canada: Canadian 


Materia] Ltd., Toronto 13. 
L/ : R oe iP or LA % % 


"Custom-Built’’ Multiple Contact Relays 
for Electrical and Industrial Use 
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Outside view of HAMMARLUND 
“Fleet Control’ master station 


CLARE RELAYS 

AND STEPPING SWITCH MOUNTED 
IN “FLEET CONTROL,” This view of the sub 
assembly of the Hammarlund “Fleet Control” shows the 
location of the two Clare Relays and the Clare Direct 
Drive Stepping Switch, 

Use of these Clare products makes possible the signalling 
of 84 mobile units with a four digit calling number .. . 126 
mobile units with a five digit number. 


Other features of this Clare equipped unit give: 


1. Calls made and message started in 3 to 34 seconds. 


2. System returned from “in use” condition to normal 
standby in less than 0.6 seconds. 


3. Unwanted units not affected by calls for other stations. 
t. Other units unable to break in during transmission. 
5. Any unit can call central station during standby. 


Any number of units can be coded identically for simul- 
taneous calls. 


. All units can be called simultaneously or selected groups 
may be called, 


Specifications of Clare Ten-Point 
Direct Drive Stepping Switch 
Bank Levels . . . One, two or three. 


Operating Voltage ...Nominal: 6, 12, 24, 48—Maxi- 
mum: 8, 16, 32, 58. 


Standard Test Voltage ... 1000 volts. 


Maximum Operating Speed ...35 steps per second on 
48 volt switch under ideal conditions, Lower maximum 
on lower voltages. 


Release Time ... 0.030 second, 
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Lamp Capacitors 


A line of fluorescent lamp capacitors, 
stable in operation up to 70°C, is in produc- 
tion at Cornell-Dubilier Electric Corp., South 
Plainfield, N. J. The units are hermetically 
sealed, Dykanol impregnated, and have a 
power factor of .25 to .4%. Types KS, KY 
and KZ are available, ranging from .25 to 
4.7 mfd. with voltage ratings from 220 to 
1200 volts ac.—Electronics Industries 


Panel-Type Tachometer 


An electric tachometer suitable for per- 
manent installation. The generator consists 
of a small permanent magnet rotor mounted 
on precision sealed bearings. The rectangu- 
lar rectifier type meter is available in 3 in. 
or 7 in. size for 0-1250 rpm, 0-2500 rpm 
and Q-5000 rpm. Ideal Industries Inc., 
5194 Park Ave., Sycamore, Ill.—Electronic 
Industries 


Calibrated Voltage Supply 


For laboratory or production line use the 
Clippard 60 cycle decade voltage supply, 
produced by Clippard Instrument Labora- 
tory, 1440 Chase Ave., Cincinnati 23, Ohio, 
provides ac potentials in 1/10th volt steps 
from 0 to 111. Primary adjustment is to 
1/10th volt for line voltages from 100 to 
132 volts. Calibration is checked with a 
Weston meter in the secondary of the trans- 
former. The instrument may be used as a 
variable ratio transformer up to 10,000 cps., 
providing ratios from 1:1 up to 1000:1. 
Output is rated 80 va.—Electronic Indus- 
tries 
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Megohmmeter 


The type 1020 megohmmeter, manufac- 
tured by Freed Transformer Co., 172-78 
Spring St., New York 12, has six ranges 
from 1 to 1,000,000 megohms, full scale. 
The test potential of 500 volts is constant 
(within 1%) over the entire resistance 
range and may be disconnected from the 
binding posts by means of a relay operated 
from the panel. -This, relay also connects a 
bleeder resistor fo6® the discharge of capaci- 
tors after leakage resistance tests. Accu- 
racy is +3% on ranges 1 to 4 and +8% on 
ranges 5 and 6, The 4 in. meter is pro- 
tected against overloads and has provisions 
for calibration and zero adjustment from 
the front panel.—Electronic Industries 


Tube Sockets 


As an addition to a line E. F, Johnson 
Co., Waseca, Minn., has brought out the 
122-101 tube socket designed for 826, 829 
and 832 transmitting tubes. The ceramic 
sockets has an aluminum base shield and 
permits direct mounting of a mica by-pass 
capacitor on the socket base for maximum 
efficiency at extreme frequencies.—Electronic 


Industries , 


Shrinking Plastic 


A plastics material that is made to shrink 
on the handles and grips of pliers, wrenches 
and wire cutters to serve as an electrical in- 
sulator has been developed by the General 
Electric (Pittsfield, Mass.) plastics divisions. 
Tough and durable, the material is applied 
after it has been immersed in a special dila- 
tor solution which causes it to expand half 
again its normal size, When dry, it shrinks 
to smaller than its original size to form a 
tight fit. The plastic is available in cap and 
sleeve form for application in diameters up 
to an inch and in any length.—Electronic 
Industries 


Compound Dispenser 


A dispensing pot for battery and indus- 
trial compounds designed for overhead sus- 
pension is being made by Sta-Warm Electric 
Co., Ravenna, Ohio. A thumb operated 
needle valve permits simultaneous dispens- 
ing and guiding of the electrically heated 
pot. A variable thermostat gives close 
temperature control. The units are avail- 
able for.110 or 220 v ae or de on specifica- 
tion.—Electronic Industries 


Dielectric Heater 


The Raytherm Model D5G, a 5 kw general 
purpose dielectric heater is in production # 
the Industrial Electronics Div., Raytheon Mig. 
Co., Waltham, Mass. Constructed of heavy- 
gauged sheet metal the unit is complete 
with meters, cycle timer, interlocks, safety 
switch and control circuits in one cabinet. 
The heater provides a choice of four rf fre- 
quencies and has a maximum kva deman 
from either a 280 or 460 volt, 3 phase 
60 cycle line of 13.3. A modified Hartley 
circuit provides an output up to 5 kw.— 
Electronic Industries 


Pyrometer Controller 

A multi-position electronic pyrometer co? 
troller which provides on-off control, auto- 
matic positioning control or control of two 
separate fuel systems on a single pot ® 
being manufactured at Wheelco Instruments 
Co., 847 W. Harrison St., Chicago, Ill. Ac 
curate and instantaneous control and oe 
dication of temperature, voltage, curret 
signalling etc. is possible with the controller. 
—Electronic Industries 
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Back in 1921, a group 
of three men _ organized 
IsoLANTITE, INc.,  intro- 
duced steatite under the 
trade name [SOLANTITE to 
the American market and 
thus became known as 
‘Founders of the Industry.” 


This steatite had been developed by French 
scientists during World War I as a substitute for 
the fine porcelain, then controlled by the enemy, 
which was vital to the Allied cause for the manu- 
facture of sparkplug cores for aircraft engines. 


The new material did its job so well and exhibited 
such outstanding properties that the then budding 
radio industry turned more and more to ISOLAN- 
TITE during the ‘twenties’ for the solution of the 
low-loss insulation problem. A new American 
industry was on its way. 


During the ‘thirties, IsoLaNtirE, INc. continued 
to grow, meeting an ever increasing demand for 
its products. At that time it introduced two 
new classes of products—the Oil Burner Electrode 
Assembly, now widely used by the oil burner in- 
dustry, and co-axial transmission lines, developed 
by the Bell Telephone Laboratories for use in 
“high-frequency” circuits then coming into use. 
IsoLantITE, INc. is still a leader in the production 
of both of these items. 


The ’forties, so far have been a period of war and 
readjustment for the entire radio industry. Many 
of our wartime developments are still under wraps 
but our productive know-how and skill have been 
benefitted by the terrific demand put on us by the 
exigencies of wartime production. New methods 
have been introduced in the production of insul- 
ators, metal-ceramic assemblies and all metal units 
such as wave-guide plumbing. Such has been the 
demand for items of this character that our metal- 
parts assemblies load bids fair to equal or surpass 
our insulator production but IsoLantire, INc. 
continues to move ahead with the radio industry, 
meeting the needs of those largely responsible for 
the past:25 years of growth. 


IsOLANTITE, INc. now dedicates itself to the NEXT 
quarter century of service to that same industry, 
bringing to it the finest insulators and metal 
assemblies that can be made. We know that by 
hewing to this line we will experience in 1971 
the same satisfaction of a job well done that we 
know today. 


**Founders of the Industry” 
1921 , 


Isolantite is a registered trade mark of Isolantite, Inc. 


REPRESENTATIVES 


MAURY E. BETTIS & CO.— 

3119 Gillham Rd., Suite A, Kansas City, Mo. 
ELECTRONIC ENTERPRISES, LTD.— 

1078 Saint Urbain St., Montreal 1, Canada 
STEVEN P. FRICK—401 N. Broad St., Philadelphia, Pa. 
W. BERT KNIGHT CO.— 

908 Venice Blvd., Los Angeles, Calif. 


HAMILTON PRETAT— 
4.N. Cicero Ave., Chicago 44, Ill. 
R. W. MOULTHROP— 
420 Market-St., San Francisco 11, Calif. 
REYNOLDS & HARRIS—126 State St., Boston, Mass. 
Branch office: 177 State St., Bridgeport, Conn. 
C. E. WHITE CO.—Bulkley Building, Cleveland 15, Ohio 


ISOLANTITE, INC. 


343 Cortlandt St., Belleville 9, N. J. 
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Electronic Volt-Ohmmeter 


The type PM-17 electronic volt-ohmmeter 
is an instrument capable of measuring audio 
or rf voltages from 60 cycles to 100 me. 
Five ac voltage ranges from 0-1 to 0-100 
and dc ranges up to 1000 volts are avail- 
able. Four ohmmeter ranges up to 100 meg- 
ohms are provided. The instrument oper- 
ates on 105-125 V., 60 cycles, ac. Specialty 
Div., General Electric Co., Thompson Road, 
Syracuse, N. Y.—Electronic Industries 


RF Chokes 


Two new chokes, the R-100S in the 2% 
mh size and the R-800S in the 1 mh size. 
The units have a continuous universal wind- 
ing on isolantite forms, R-100S has a dc 
resistance of 50 ohms and is rated at 125 
ma. R-300S has a dc resistance of 10 
ohms, distributed capacity. of 1 mmf, and 
is rated at 300 ma. National Co., Inc., 
Malden, Mass.—Electronic Industries 


Ion Gage 


A direct reading ion gage consisting of 
control unit and ion gage tube capable of 
reading pressures as low as 10-7 mm of 
mercury has been developed by General 
Electric Co., Schenectady, N. Y. A protec- 
tive circuit is provided in the control unit 
to turn off the gage tube filament automati- 
cally at pressures above 10-¢ mm. The con- 
trol includes emission regulator circuit, 
stabilized voltage supply and an electronic 
microammeter with indicating instrument.— 
Electronic Industries 
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Low Cost Oscilloscope 


First post-war instrument announced by 
the Allen B. DuMont Laboratories, Inc., Pas- 
saic, N. J., is a new low-cost cathode-ray 
oscilloscope, Model 274, A type 5BP1-A 
cathode-ray tube provides a 5 in. viewing 
screen; both horizontal and vertical ampli- 
fiers have a maximum sensitivity of 0.65 
rms volts/in., uniform within 20% from 20 
to 50,000 c/s. A linear time base genera- 
tor, having a range of 8 to 30,000 sweeps 
per sec, is included. Total weight of the 
instrument is 35 Ibs.—Electronic Industries 


Monitoring Amplifier 


Model RM-10 is a four stage high fidelity 
10-watt monitoring amplifier for AM or 
FM use designed for standard relay rack or 
cabinet mounting. Amplifier and power sup- 
ply are mounted on a common vertical 
chassis requiring 10% in. vertical panel 
space. The amplifier consists of a 6J7 
pentode stage, a 6J7 triode, 6SN7GT bal- 
anced phase inverter, and a 6L6G push- 
pull output stage. Frequency response is 
substantially flat from 80 to 15,000 cps with 
distortion approx. 1.2% from 50 to 10,000 
cps at 10 watts output. Gain is 102 db 
from 500 ohm source to 15 ohm load. 
Raytheon Mfg. Co., Broadcast Equipment 
Div., 7517 No. Clark St., Chicago 26, Il. 
—Electronic Industries 


Chemical Wire Stripper 


Cold wire stripper No. 416 is designed 
to remove enamel, Formvar, Formex, im- 
pregnating varnish and other types of 
coatings from wire. The wires are dipped 
to the desired length of strip and kept im- 
mersed for 15 to 45 seconds for enameled 
coatings and for 1 to 2 minutes for plastics 
and varnishes. Less insulation is removed 
by drawing cloth from top to bottom of 
wire. The stripper is non-inflammable and 
will not support combustion, Ellanar Chem- 
ical Co., 308 W. Randolph St., Chicago 6, 
Ill.—Electronic Industries 
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Low Speed Tachometer 


Type 25B is a low speed hand tachometer 
for direct measurement of speeds down to 
10 rpm. It has three ranges of 10-200, 20- 
400 and 50-1000 rpm with an accuracy of 
1% at full scale. No generator is used, 
The rotating spindle produces oscillations of 
the switch blades of a DPDT switch, which 
alternately charge and discharge a capacitor 
by means of a battery. Adapters are avail- 
able for extending the range down to 1 rpm 
and up to 10,000 rpm, Metron Instrument 
Co., 432 Lincoln St., Denver 9, Colo.— 
Electronic Industries 


Tube Tester 


Accurate testing of practically all avail- 
able types of receiving tubes by use of only 
four operating controls is made possible with 
the tube tester model 322, The Dynoptimum 
tester permits checking of individual sec- 
tions of multi-purpose tubes. Model 322 is 
available either in a crackle-finish steel slop- 
ing cabinet or in a welded metal portable 
carrying case, Radio City Prods., 127 W. 
26th St., New York.—Electronic Industries 


High Voltage Capacitors 


Plasticon Glassmikes are plastic film di- 
electric capacitors in hermetically sealed 
and metallized glass tubes, Type ASG are 
silicone filled with. an operating range of 
minus 60 to plus 125 C; type AOG are 
mineral oil filled with an operating range 
of minus 40 to plus 105 C. Working volt- 
ages are 600 to over 30,000, with 1% toler- 
ance and to an ‘insulation range of 20,000 
megohms per mfd. Metal ferrules are s0l- 
dered to silver bands fused to each end of 
heavy-walled, glass tubes in a vacuum tight 
assembly which is fungus proof and passes 
armed forces thermal and immersion tests. 
Condenser Products Co., 1375 North Branch 
St., Chicago, Ill.—Electronic Industries 


(Continued on page 119) 
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in a console 


Here are 9 good reasons why the Collins 212A-1 speech 
input console is superior for AM and FM applications: 
1. High fidelity—30-15,000 cps within 2 db. The clear 
noise-free output of this new console maintains the high 
quality of your program. 
2. Operator convenience—sloping front panel, lever type 
positive action switches, push button remote line selection, 
two VU meters, and maximum accessibility. 
3. 10 independent input channels—simultaneous operation 
of 6 microphones and two turntables, with individual pre- 
amplifiers for each, and two remote channels. 
4. 9remote lines with push button selection and monitor facilities. 
5. 5 loudspeakers fed by the monitor amplifier—selective talkback 
circuits are interlocked to prevent program interruption. 
6. 2 program amplifiers—provide dual operation or emergency pro- 
tection. 


7. Dual power supplies available—automatic switch-over in case 
of emergency. 


8. Connections for external on-the-air light relays. The 212A-1 
furnishes the power. 
9. Broadcasting, rehearsing and cueing can be performed simul- 
taneously from any combination of two studios, an announce booth, 
control room microphone, two turntables, and nine remote lines. 
Exclusive with Collins! The up-to-the- The 212A-1 will give added efficiency to your operations. Its at- 
minute design allows the entire console to tractive, dignified, metallic gray and black finish will en- 
be tilted for under-chassis access, without hance the appearance of your studio. Let us send 
requiring any additional space. The lete details of thi 4 cthes Col 
212A-1.can be placed against a window or SOR Sees ree ae this and other Co 
wall without sacrificing accessibility. lins broadcast accessories. 


COLLINS RADIO COMPANY, Cedar Rapids, lowa 


11 West 42nd Street, New York 18, N.Y. 458 South Spring Street, Los Angeles 13, California 
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FEDERAL AGENCIES 


Revised compilation of all important government pur. 
chasing offices buying electronic equipment and supplies 


@ This list of federal contracting and purchasing offices of the United 
States has been compiled from a number of government sources and is 
intended to cover those procurement agencies that are primarily inter- 
ested in the purchase of radio and other equipment of all types. 
Changes in government personnel are not infrequent but locations of 


various offices generally stay pretty well put. 


WAR DEPARTMENT 


Army Service Forces—Washington Quartermaster Depot; 
Capt. Morgan M. Gilbert, Chief, Procurement Di- 
vision, Alexandria, Va. (TEmple 6700, Ext. 18) 


Strategic Services Unit (formerly: Office of Strategic 
Services)—Purchases and Supply, Mr. Warner 
Stutler, North bldg., 25th and E sts. N.W., 
Washington, D. C. (EXecutive 6100, Ext. 2149) 


ARMY 


Army Air Corps—Air Materiel Command, Procurement 
Division, Wright Field, Dayton, Ohio 
Procurement Districts. 
Eastern—Federal Office bldg., 90 Church st., N. Y. 
Central—8505 N. Warren ave., Detroit 
Western—506 Santa Monica bivd., Santa Monica, Cal. 
Development Laboratories. 
Aircraft Radiation Laboratory, Wright Field, Day- 
ton, Ohio 
Communication & Navigation Laboratory, Wright 
Field, Dayton, Ohio 
ae Laboratory, Wright Field, Day- 
on, 
Watson Laboratories, Eatontown, New Jersey 
— Field Station, 230 Albany st., Cambridge, 
ass. 
Chemical Warfare Service 
Boston—Post Office and Court House bldg. 
New York—292 Madison ave. 
Pittsburgh—American Bank bldg. 
Chicago—1506 No. Wacker dr. 
San Francisco—1355 Market st. 
Medical Corps 
Army Medical Center, Walter Reed Hospital. Maj. 
D. A. Powers, Jr. (GEorgia 1000, Ext. 184 or 161) 
Chicago—Post Office bldg., Canal and Van Buren sts. 
New York—52 Broadway 
St. Louis—12th and Spruce sts. 
San Francisco—Ft. Mason, Calif. 
Ordnance Department 
Office of Chief of Ordnance—Pentagon bldg., Wash. 
Birmingham, Ala.—700 Frank Nelson bldg. 
Boston—140 Federal st. 
Hartford, Conn.—95 State st., Springfield, Mass. 
New York—80 Broadway 
Rochester, N. Y.—1238 Mercantile bldg. 
Philadelphia—1300 Mitten bldg. 
Pittsburgh—Chamber of Commerce bldg. 
Cleveland—1450 Terminal Tower .bldg. 
Cincinnati—Enquirer bldg. 
Chicago—38 So. Dearborn st. 
Detroit—1832 National Bank bldg. 
St. Louis—U.S. Customs and Courthouse 
San Francisco—Hotel Empire 
Los Angeles—Chamber of Commerce bldg. 
Quartermaster Corps 
Atlanta—207 Spring st. NW. 
Boston—Army Base 
Chicago—1819 W. Pershing rd. 
Jeffersonville, Ind.—10th st. and Meigs ave. 
New York—520 Fifth ave. 
Philadelphia—21st and Johnson sts. 
Kansas City—-Independence and Hardesty aves. 
San Antonio—Ft. Sam Houston 
San Francisco—Oakland, Cal. 
Signal Corps 
Office of Chief Signal Officer, Pentagon bldg., Arling- 
ton, Va. (REpublic 6700) 
Philadelphia—1401 Arch st. 
Chicago—1819 W. Pershing rd. 
Birmingham, Ala.—(Chicago Office) 
San. Francisco—Presidio 
Lahoratories— 
Corps Development Laboratories, Ft. 
Monmouth, N. J. 
Coles Signal Laboratory, Red Bank, N. J. 
Evans Signal Laboratory, Belmar, N. J. 
SC Schools—Eastern, Ft. Monmouth, N. J.; 
Midwestern, Camp Crowder, Mo., Pacific 
Camp Hohler, Cal. 
Coast Artillery Corps 
Submarine Depot, Ft. Monroe, Va. 
Coast Artillery School, Ft. Monroe, Va. 
Ft. Winfield Scott, Cal. 
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Most government purchases, except for emergency purposes, are 
required to conform with federal specifications. An index to Federal 
Specifications is published by the Procurement Division, Treasury De. 
partment, and is available from the Superintendent of Documents, 
Washington, D. C., for fifteen cents. It is called Part I, Section 4 


Federal Standard Stock Catalog. 


Boston, Mass. 
Ft. Crockett, Tex. 


Manufacturing Arsenals 
Frankford Arsenal, Philadelphia 
Picatinny Arsenal, Dover, N. J. 
Rock Island Arsenal, Rock Island, Ill. 
Watervliet Arsenal, Watervliet, N. Y. 
Springfield Armory, Springfield, Mass. 
Watertown Arsenal, Watertown, Mass. 
Raritan Arsenal, Metuchen, N. J. 
Engineer Corps 
Birmingham, Ala—U.S. Courthouse and Custom- 
house, Mobile, Ala. 
Chicago—U.S. Post Office bldg. 
New York—120 Wall st. 
Philadelphia—U.S. Customhouse, 2d and Chestnut 
Pittsburgh—1012 New Federal bldg. 
San Francisco—410 Customhouse 


NAVY 


Bureau of Supplies and Accounts, Purchase Division, 
Comdr. E. F. Metzger, Rm. 1004, bldg. I, Wash- 
ington, D. C. (REpublic 7400, Ext. 2136) 

Naval Research Laboratory, Anacostia Station, Lt. 
Cmdr. J. L. Calomaris, 4th st. and Chesapeake 
ave., S.W., Wash. (TRinidad 2424, Ext. 30) 

U. S. Marine Corps—Mrs. K. R. Higgins, Purchase 
Division, Quartermaster Dept., Room 4101, Navy 
Annex, Arlington, Va. (REpublic. 7400, Ext. 
7457) 

Bureau of Ships—Asst. Chief of the Bureau for Elec- 
tronics Division, Att: Code 910, Washington 25 
Bureau of Ships—Head of the Design Branch, Elec- 
tronics Division, Att: Code 910, Washington 25, 

a 


Bureau of ee of Electronics Divi- 
sion, Washington 25, 

Office of the Chief of Naval Operations, Chief of the 
Electronics Division, Washington 25, D. C. 


Bureau of Yards and Docks, Radio Marine Corps and 
Storage Division, Comdr. Mike Mebane, Rm. 1a72, 
Yards and Docks Annex, Washington 25, D. C. 
(REpublic 7400, Ext. 3369) 

Submarine Mine Depot—Ft. Monroe, Va. 

Navy Purchasing Offices 

New York—111 East 16 st. 

Mare Island, Cal. 

Terminal bldg 

Middletown, R. I.—Terminal bldg., #112 Naval Tor- 
pedo Station Annex, Coddington Cove 

Philadelphia, Pa.—Navy Yard 

Naval Supply Office—Submarine Base, New London, 
Conn. 

Naval Supply Depot—Mechanicsburg, Pa. 

Submarine Station—New Haven, Conn.; Solomons, Md. 

Naval Station—Portland, Me. 

Naval Research Lab.—Anacostia Station, Washington 
Harbor bldg., 470 Atlantic ave. (Field Station) 

Boston, Mass. 

Navy Yards—San Diego, Cal.; Spokane, Wash.; Brooklyn, 
N. Y.; Portsmouth, N. H.; Boston, Mass.; Washington, 
D.C. Naval Air Stations—Norfolk, Va.; Corpus Christi, 
Tex.; Anacostia, Washington, D. C.; Miami, Fla. Ma- 
terial Center, Philadelphia, Pa. 

Aviation Supply Office—Oxford ave., Philadelphia, Pa. 

Naval Aviation Supply Depot—Martins Hill rd., Phila. 

Aviation Supply Office—-Washington, D. C. 

Bureau of Ordnance—Navy bldg., Washington, D. C. 

Naval Ordn. Lab.—Navy Yard, Washington, D. C. 

U.S. Navy Gun Factory—Navy Yard, Washington, D. C. 

U.S. Naval Mine Warfare Test Station—Solomons, Md. 

Radio and Sound Branch, Design Division, Bureau of 
Ships, Washington 

Radio and Electrical Section, Engineering Branch, 
Bureau of Aeronautics, Washington 


Radio Material Section, Fleet Maintenance Division, 
Bureau of Operations, Washington 


Radio Facilities Section, Bureau of Yards and Docks, 
Washington 


DEPT. OF AGRICULTURE 


14 st. and Independence ave., SW, Washington 
Office of Plant and Operations—Central Supply Div. 


DEPT. OF COMMERCE 


Office of Operating Facilities—14th and E st., NW, 
Washington 


DEPT. OF INTERIOR 
Purchasing Office—18th and E st.., NW, Washington 


RURAL ELECTRIFICATION ADM. 
Southern bldg., Washington 


NATIONAL BUREAU OF STANDARDS 
Conn ave. at Upton, NW, Washington 


U. S. MARITIME COMMISSION 


U. S. Maritime Commission, Department of Commer: 
bldg., Washington, D. C., Mr. C. Irving Hansen, 
Director, Procurement Division. 


U. S. TREASURY 


U. S. Coast Guard—Lt. Cmdr. Leo T. Robbin, Chie/, 
Procurement Section, U. S. Coast Guard Head- 
quarters, 13th & Pennsylvania ave., Washingt, 
D. C. (REpublic 6400, Ext. 2973) 


CIVIL AERONAUTICS ADM. 


Communication Engineering Division, Mr. H. 8. Stole 
(EXecutive 2460, Ext. 339 

Central Depot, CAA, Fort Worth, Texas 

Regional Offices—New York, Atlanta, Chicago, Fut 

“Worth, Kansas City, Los Angeles, Anchoragt, 
Alaska 


FOREST SERVICE 


Purchasing officer, South bldg., Dept. of Agricultw. 
Washington 


NATIONAL ADVISORY COM. 
FOR AERONAUTICS 


Purchasing agent, 1500 New Hampshire ave., Wail 
Langley Field, Hampton, Va. 
Ames Aeronautical Laboratory, Moffett Field, Cal. 


WEATHER BUREAU 


Procurement Section, Department of Commerce, Wa 
ington (Michigan 3200) 


Instrument Division, Department of Commerce, Wit 
ington (MIchigan 3200) 


Regional offices: New York, Atlanta, Chicago, Fut 
Worth, Kansas City, San Francisco, Seattl, 
Anchorage, Alaska 


NATIONAL BUREAU OF STANDARDS 


Purchase Section, National Bureau of Standards, We 


U.S. COAST AND GEODETIC SURVEY 


Office of Chief Clerk, Dept. of Commerce, Washing 

Division of Coastal Surveys, Dept. of Commerce, W 
ington i 

Division of Geomagnetism and Seismology, Dept. 
Commerce, Washington 


FEDERAL COMMUNICATIONS 
COMMISSION 


Purchasing officer, Paul H. Sheehy, New Post = 
bldg., Washington (EXecutive 3620, Ext. 15 


OFFICE OF SCIENTIFIC RESEARCH 
AND DEVELOPMENT 


Chief of the Administrative Services Section, 
Shirley Blackstone, Rm. 716, 1424—16 
NW,. Wash. (REpublic 7500, Ext. 4222) 


VETERANS ADMINISTRATION 


Chief of Procurement-—Division of Purcit 
Washington 


AKER 
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FOR UHF AND SHE DETECTION 


FEATURES 


Low noise level. 


Rugged construction. 

Gold plated for low contact resistance. 
Low capacitance. 

Low inductance. 

No heater. 


High conversion efficiency. 


44444444 


Hermetically sealed. 


Resistant to shock and vibration . . . function- 
ing over a wide range of ambient tempera- 
tures . . . Sylvania Silicon Diodes offer 
exceptionally interesting potentialities. 


They are especially effective as converters 
and rectifiers for ultra and super high fre- 
quencies. They have found one of their most 
important applications as first detectors in 
microwave receivers. 


Asymmetrical characteristics make these 
Silicon Diodes useful in low voltage applica- 
tions. On reversal of current direction, instant 
high blocking action results. 


Sylvania Silicon Diodes are available in 
many types. Three popular types are: 


COLD PLATED 
PIN CO ACT 


I1N21B Recommended for 3,000 mc. operation 
CERAMIC 


4 ES~~SOLDER 
1N26 Recommended for 25,000 mc. operation ke “= SILICON 
: s Bye | CRYSTAL 


1N23B Recommended for 10,000 mc. operation 


wa — ; # 7 qd Ll GOLD PLATED 
“ * a , BASE CONTACT 
at For lower frequencies and higher voltages [7777 ¢| ADJUSTING 
and currents, the Sylvania Germanium Crys- Patt , 
tal Diode, Type 1N34, is recommended. * fa Sectional view of the Sylvania Silicon 


; é hata Diode, showing component parts. 
Investigate the potentialities of these new . 


“i uit elements pioneered by Sylvania 
ctric. Your inquiries are invited. 


YLVANIA ELECTRIC 


Electronics Division . . . 500 Fifth Avenue, New York 18, N. Y. 
IKERS OF CLECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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Series 58 rheostats and potenti- 
ometers, available in single, dual 
and triple section units (as here 
shown). Available with attached 
power switch. 


* 


Series 42 multiple-unit wire- 
wound controls, available in as- 
semblies from 2 to 18 sections in 
tandem and operated by a sin- 
gle shaft. 


* 


Series 43 midget wire - wound 
controls in single, dual and 
triple section units. Available 
with attached power switch. 


* 


Series MH or the famous “Hum- 
dinger” extra- compact rheostat 
or potentiometer. Wire winding 
held in grooved fibre base. Body 
only 9/32” deep. 


* 
Widest selection of resistance 


values, taps, tapers, terminals, 
shafts, etc. 
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% You can entrust your wire-wound control 
problems to Clarostat, with complete confi- 
dence, because: (1) Clarostat has wire-winding 
experience second to none in the industry; 
(2) Clarostat has outstanding winding equip- 
ment designed, developed and built by its 
own engineers; (3) Clarostat spent two dec- 
ades perfecting wire-wound rheostats and po- 
tentiometers; (4) Above all, Clarostat has an 
enviable reputation to maintain. Therefore, 
try Clarostat with those wire-wound control 
problems or requirements. 


* Write for CATALOG... 


and KEW U 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y. 


DIFFERENTIAL 
ANALYZER 


(Continued from page 66) 


is a linear combination of the error 
voltage, its time derivative and 
time integral. The derivative con- 
tributes to servo stability and re- 
sponse and the integral reduces 
lag errors. 

The servo motor is of the repul- 
sion type with two sets of brushes 
to permit running in either direc- 
tion. Each set supplies voltage to 
a thyratron through a step up 
transformer. 


According to the direction of the 
error, either one or the other of the 
thyratrons conducts, the length of 
time of conduction per cycle being 
a function of the size of the error 
voltage. The motor torque is u- 
der control of the thyratron plate 
current because the rotor supplies 
power to the thyratron plate cir- 
cuit. . 

The differential analyzer is built 
in three sections with an ultimate 
projected capacity of 30 integrators. 
Each section has a separate inde- 
pendent variable motor. To pre- 
vent excessive acceleration an eddy 
current brake is used. There is also 
a@ speed control associated with 
each servo motor. A voltage from 
a small permanent magnet ac gel- 
erator mounted on each shaft con- 
trols a gas conduction tube. Opera- 
tion of the latter drops the inde- 
pendent variable motor supply bus 
potential about 100 v. This cuts 
the speed until conduction stops. 


Permanent clusters of gears ar¢ 
built into the analyzer and selection 
of the proper gears is made by elet- 
tromagnetic shifting devices. 


Results at cyclic positions of the 
driving shaft are read instantalet- 
ously and stored in storage relays 
until they can be printed by al 
tomatic typewriters. Thus the re 
sults appear in tabular form as col- 
umns of figures read off each shaft 
at definite intervals. 


The differential analyzer is no 
completely finished and it 5 
planned to add to it from year 10 
year. At present however it i 
cludes 3 independent variable units 
permitting 3 problems to be hal 
dled on the machine at the same 
time. There are also 18 integrato! 
and setting mechanisms, 10 hig! 
speed numerical counters with 3 
recording channels and typewriter 
3 manual function units and 
graphical recording unit, the latter 
permitting results to be produc 
in graph form. There are i7 sea! 
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Designed for use where space is at a premium 


Take a look at the space saving 
dimensions of this new Type VX2 
crystal unit. Into this compact 
holder, Bliley engineers have 
packed a quartz crystal assembly 
that will perform, under rugged 
vice conditions, with more de- 
bendable accuracy than was for- 
Merly possible in a crystal many 


times the size of Type VX2. 

This new Type VX2 unit is avail- 
able for frequencies from 3000 ke 
to 11000 ke. Solder lugs, replacing 
the conventional pin type connec- 
tions, permit easy mounting under 
chassis. For multifrequency appli- 
cations a group of units may be 
mounted on a conventional rotary 


CRYSTALS 


SLILEY ELECTRIC COMPANY - 
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UNION STATION 


BUILDING, 


selector switch. Gasket seals assure 
reliable operation under adverse 
service conditions. 

Whenever there is an important 
frequency control problem to be 
solved—make it a habit to consult 
Bliley engineers first. You'll find 
their 15 years experience, in fre- 
quency control engineering exclu- 
sively, a short cut from the experi- 
mental models to your production 
line. 


Communications Engineers 


Here are two important Bliley 
_ that should be in your 
e-— 


Ask for Bulletins ) °-27 


P-31 
ERIE, PENNSYLVANIA 
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Here’s a sturdy, modern test oscillator that’s accurate when you 
buy it—and keeps its accuracy in long service. Convenient push 
button selection of ranges from 1O00KC to 30MC. 


MODEL 640 | 
TEST OSCILLATOR 


A complete standard type oscillator 
for all general purpose work. Full 
range direct reading dial. All ranges 
are fundamental frequencies. No 
skips or harmonics calibrated. 


Accuracy guaranteed to 1/4, of 
1% on all ranges. 


Push button selection of all 
ranges makes operation fast and 
accurate. 


Glass enclosed dial prevents 
dust and protects the pointer. 


Two circuit attenuator provides 
variable ratio and also vernier 
control. 


Powerful signal output usable 
as pure or modulated R. F. carrier 
is modulated at approximately 
30%. The A. F. voltage is available 
for external use. 


Operates from 110 volts 60 cy- 
cles. Uses three tubes: rectifier, 
oscillator, and modulator. 


STAYS ACCURATE_ Year After Year 


Dimensions: 81/,” x 81/,” x 614”. © 


JACKSON 


Dine Clechvival esting Insteuments 
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JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO 


ing units and in addition 4 auio- 
matic function units which are not 
yet in operation. 


There are about 2000 electronic 
tubes, several thousand relays, 
about 150 motors, 200 miles of wire 
and untold contacts. 


The power of this equipment is 
such that it will successfully solve 
the classic problem of three bodies 
involving the relative motions of 
three gravitational bodies in space 
and do it without approximations, 
Much use was made of it during 
the war for calculating ballistic 
and other complex tables. Inciden- 
tally it is available for the solution 
of industrial problems. 


PICKUP 
(Continued from page 69) 


pleasant surface quality of a record 
is the tendency of the oscillating 
system to be shock-excited by the 
countless small irregularities of the 
record surface. As the stylus drags 
across the record surface at rela- 
tively high speeds, the microscopic 
protrusions assume the proportions 
of veritable mountains. If the oscil- 
lating system is stiff and heavy it 
will bang against these record pro- 
trusions and will have a tendency 
to be thrown into transient oscil- 
lation. This microscopic “banging” 
and the accompanying shock-ex- 
citation come out of the loud- 
speaker as the familiar grating 
noise mixed with the music in re- 
production from disc records. 


In the tuned-ribbon pickup, 4 
“magnetic-cushion” (drag-shock 
‘bias) has been created above the 
stylus in the following manner; 
when the pickup is first placed on 
the record, the vertical compliance 
of the system allows the stylus t 
be displaced upward a few mills by 
the weight of the pickup. The ex- 
citor is so disposed with respect to 
the magnetic center that the stylus 
is pulled back toward the center po 
sition by the magnetic flux. The 
stylus thus rides in a substantially 
“neutral” position vertically, being 
balanced between the pull toward 
the magnetic center and its upward 
displacement due to the downward 
thrust of the pickup. This maég- 
netic-cushion makes it possible fot 
the stylus to pass over the record 
irregularities with a kind of * knee- 
action”, without the usual banging 
on the record material. The near- 
zero mass of the system reinforces 
this effect by removing vertical 
vibratory-momentum and by elimi- 
nating resonance effects within the 
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audible spectrum which can be 
shock-excited by the record. 

The net effect is that the tuned- 
ribbon suspension eliminates a 
major part of the objectionable 
noise encountered on modern disc 
records. The idea that a high noise 
level is always linked with an ex- 
tended high frequency response, 
long considered a truism of sound 
reproduction technique, suffers a 
heavy reversal in this new design. 


7. OSCILLATING FORCE: This 
is the force necessary to move the 
oscillator in the magnetic field, 
leaving out of account all inertia 
and friction effects. It is the only 
force actually needed for the de- 
sired transformation of mechanical 
into electrical energy. In the theo- 
retically ideal pickup, it would be 
the one force acting between tracer 
point and groove. 

The foregoing discussion demon- 
strates the extent to which all other 
forces have been eliminated or re- 
duced in the tuned-ribbon pickup, 
leaving only the actual oscillating 
force to be delivered to the tracer 
point by the groove. 

Frequency curves and other engi- 
neering impedimenta are necessary 
guides as showing the direction in 
which a development is heading. 
However, one must not lose sight of 
the important fact that the ear is 
the final and absolute judge of mu- 

sical quality. The successful effort 
made in the development of this 
reproducer has paid tremendous 
dividends in musical results. The 
witers are not easily swayed to us- 
ing superlatives, but they are very 
much in order in describing the 
performance of this new develop- 
ment. A poor record would undoubt- 
edly fare better with the average 
type pickup. However, given a good 
tecording, the results are superb,— 
one may say startlingly realistic. In 
the writer’s estimation, the “mag- 
hetic-cushion” contributes greatly 
to the remarkable “ear-easiness” of 
this instrument. 


MAGNETO STRICTION 


(Continued from page 75) 


A suitable rod is placed in the 
toll. As the capacitance is varied, 
the plate milliammeter is observed. 

4 certain value of capacitance, 
he plate current suddenly jumps 
“& Value up to two or three times 
ils previous one. This indicates rod 
Vibrations. The capacitor may now 

adjusted through a considerable 

‘ange with no material change of 

€ electrical or mechanical fre- 

Wency of the system. It may be 
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left oscillatory for days -without 
altering the frequency, although 
the electrical characteristics may 
undergo changes in that time. 


The presence of oscillations is 
evidenced by the sound emitted by 
the vibrating rod (if its frequency 
is within the audible range), or the 
vibration may be observed, as ex- 
plained in the paragraph above, by 
the change of dc indication of the 
plate milliammeter. 


With the use of an amplifier, 
practical amounts of power can be 
obtained by means of this type os- 
cillator. Once the frequency is gen- 
erated, any type amplifier may be 
used. 

Another magnetostriction device, 
originally developed for war use, 
but put on the market a few weeks 
ago, is an engine pressure indicator. 
About the size of a spark plug, it 
is a magnetostrictive unit which 
screws into a special opening in 
the cylinder head of an engine. 
After amplification, the output is 
fed to a cathode ray oscilloscope 
and the shape of the pressure pat- 
tern curve indicates the  per- 
formance characteristics of each 
cylinder individually.* 

Magnetostrictive effects could 
easily be applied to the develop- 
ment of telephone transmitters, 
impulse senders for telegraphy, 
elevator signals, fire alarms, pressure 
and torque gauges, electric clock 
systems, electric micrometers, tem- 
perature alarms (using stress ex- 
erted on magnetic element by tem- 
perature expansion of solid, liquid 
or gas), aircraft instruments, 
chronographs, speedometers, etc. 
In the metallurgical field, the de- 
velopment of magnetic materials 
with new properties offers a broad 
field for future application of mag- 
netostrictive effects. 


*Detonation Indicator For Airplane Engines, 
Electronic Industries, July 1945, pp. 100. 
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Ammefers 
Voltmeters 
Galvanometers 
Seismographs 


RADIO, SOUND 
Loud Speakers 
Headsets 
Microphones 
Hearing Aids 
Electrical Musical 

Instruments 


AUTOMOTIVE AND AVIATION EQUIPMENT? 


Magnetos 
Tachometers 
Compasses 


Magnetic Separators 

Magnetic Chucks 

Magnetic Conveyors 

Magnetic Clutches 

Magnetic Damping 
Devices 


F YOU make any of the above products, you 
should be interested in finding out how better 
permanent magnets can improve efficiency and 
reduce costs. Put your design, development or 
production problems up to The Arnold Engi- 


INSTRUMENTS? 
Oscillographs 
Flux Meters 
W att-hour Meters 
Flow Meters 


Light Meters 

Cardiograph 
Recorders 

Vibration Pick-ups 


AND COMMUNICATIONS EQUIPMENT? | 


Sound-powered 
Telephones 

Telephone Ringers 

Voltage Regulators 

Phonograph Cutting Heads 

Phonograph Pick-ups 


Voltage Regulators 
Motors 
Speedometers 


THESE PRODUCTS? 


Arc Blow-out Magnets 

Temperature and Pressure 
Control Equipment 

Circuit Breakers 

Limit Switches 

Holding Magnets 


Vibration Pick-ups 
Polarized Relays 
Generators 
Meters 
Magnetron Fields 


Generators 
Magnetic Oil 
Filters 


Clocks 

Toys and Novelties 

Coin Separators 
for Vending 
Equipment 


neering Company. Arnold engineers have been 


of great assistance to 


many manufacturers and 


are at your service to advise exactly what Alnico 
permanent magnet will solve 
your particular problem. 


Write for Technical Bul- 
letin—‘‘Permanent Mag- 
nets for Industry,’’ 
containing valuable data 
on design, production 
characteristics and appli- 
cations of Permanent 
Magnets. 


ARNOLD ENGINEERING COMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


147 EAST 


ONTARIO STREET, CHICAGO 11. ILLINOIS 


Specialists in the manufacture of ALNICO PERMANENT MAGNETS 
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TELEVISION ADVANCES 


(Continued from page 48) 


(17) with a tube that permits the 
projection of the “front” image of 
the fluorescent screen. This devel- 
opment by Rauland has shown ex- 
cellent capabilities with theater- 
sized screens. A development using 
a 7 in. tube and an f/1.5 movie pro- 
jector lens (16) has been demon- 
strated by DuMont. Most demon- 
Sstrations have used directive wall 
screens which produce a five-fold 
brilliance improvement at the ex- 
pense of a narrower field of vision. 


A recent trend among television 
receiver designers toward refractive 
optics has been noted following the 
development of methods whereby 
5.5 in. focal length lenses of high 
quality with an f/1.5 aperture can 
be mass produced in quantities. 
While a greater loss of light in- 
tensity is experienced compared 
with the Schmidt system, a gain in 
definition and freedom from main- 
taining the precise physical place- 
ment of parts are reported. These 
new lens designs follow well-estab- 
lished practices in the optical field. 
The present tendency is to develop 
manufacturing procedures that will 
permit mass production of glass 
type lenses rather than to use other 
optical materials. 


Schmidt projection 


With reflective optics (usually the 
so-called Schmidt system) a large 
mirror (a section of a sphere) is 
combined with a large ‘single-ele- 
ment corrective lens to provide an 
unusually efficient projection sys- 
tem. In the common home-projec- 
tion receiver an 16 x 21 in, picture is 
obtained using a 14 in. diameter 
mirror and a 91% in, diameter cor 
rective lens, giving an eight fold 
linear magnification. 


The correction lens is often of 
molded plastic (methyl-methacry- 
late) as was shown by the RCA de- 
velopment. This method reduced 
the cost of this lens, which Tre 
quired the grinding of unusual 
curves in glass. On the other hand 
the development of new refractory 
materials and the _ introduction 
of new manufacturing processes 
(Amer. Optical Co.) show the pos 
sibility of mass production of glass 
correction elements of high 4 uality 
at an economical price. 

Large screen projection using the 
mirror reflector system weas 
cently viewed by thousands !n an 
open air theater setup by RUA at 
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BALANCED 
HF CABLE 


HAS THE RIGHT 


for Peak Performance 
‘of FM and Television 
Receivers | 


HERE’S A NEW HF cable that will keep your FM and Television receivers 
working at peak performance—free from locally-induced interference, even 
in the most adverse locations. Where the performance of such costly | 
equipment is at stake, it will pay you to specify Federal’s KT 51—the 
finest high frequency lead-in cable available. More costly—but worth 
more! 

The twisted, dual-conductor cable cancels any noise or signals not 
stopped by the double braided shields ... because it’s electrically balanced 
and stays that way in service, in any position. It’s a rugged cable, too— 
remarkably resistant to abrasion, acids, alkalies, oils and greases, as well 
as smoky’ atmospheres and weather. 

Don’t let the lead-in wire be the “weak link” in otherwise perfect 
equipment. Be sure it’s KT 51—the HF cable with the “right twist” to 
assure interference-free operation. For complete details, write to Dept. 


D614. 
ELECTRICAL CHARACTERISTICS 
Nominal Attenuation (db/100 ft.) Maximum Capacity Unbalance.............. 1% 
Frequency Attenuation Nominal Characteristic Impedance (ohms)..... 95 
pS ere 0.9 Nominal — ee TE; QUME). Ws. dae 1 


UENO os, a) ay cts coal oa ea ale 2:7 Wolte: (hmne ss cas os cte cn Re Geena 


ee 6 Cele 610 6 4/66 2 6 0 Cle 


2 


. an in Canada:—Federal Electric Manufacturing Company, Ltd., Montreal 
4 at Export Distributor—International Standard Electric Corporation, 67 Broad St., N. Y. C, 
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KINNEY 


HIGH VACUUM PUMPS 
FOR HIGH PUMPING SPEED AND LOW ABSOLUTE PRESSURE 


In the new vacuum coating units now being developed by Distillation 
Products, Inc., Rochester, N. Y., two 110 cubic foot Kinney pumps 
are used for rapid pump down and backing the Distillation Products, 
Inc., diffusion pumps. The illustration also shows four Kinney Vacuum 
Tight Valves which are used on all types of systems where “no leak- 
age” is of utmost importance. Everywhere...in this country and 
abroad . . . Kinney High Vacuum Pumps meet the heavy demands 
of large scale process operations — exhausting lamps and tubes, 
sintering metals, producing penicillin, and performing countless other 
operations in modern vacuum processing. Kinney Single Stage 
Vacuum Pumps produce and maintain low absolute pressures to 10 
microns; Compound Vacuum Pumps to 0.5 micron. 


Send for Bulletin V 45. 


KINNEY MANUFACTURING CO. 


3595 WASHINGTON ST., BOSTON 30, MASS. 
CHICAGO + PHILADELPHIA * LOS ANGELES »* 


FOREIGN REPRESENTATIVES 
General Engineering Co. (Radcliffe) Ltd., Station Works, Bury Road, Radcliffe, Lancashire, England 
Horrocks, Roxburgh Pty., Ltd., Melbourne, C. |. Australia 
W. S. Thomas & Taylor Pty. Ltd., Johannesburg, Union of South Africa 


NEW YORK °« SAN FRANCISCO 


We also manufacture Liquid Pumps, Clutches and Bituminous Distributors 


Princeton, using a projector with 
a 30 in. mirror and 22% in, Schmidt 
correcting lens (mounted as in 18). 
The circuit arrangement is shown 
in (21). A large 60 KV tube, utii- 
izing the recently-developed con- 
ductive fluorescent screen, gave 
satisfactory illumination. The cir- 
cuit principle in (21) is typical of 
the television methods advocated by 
RCA for theater installations. 

Another development which is re- 
ceiving some attention is the sys- 
tem associated with the dark trace 
tube developed by the Scophony 
Corp. (19). This tube, the Skiatron, 
utilizes electron opacity effects oc- 
curring in certain alkali halide 
crystals. The screen of a tube, 
with these crystals taking the place 
of the fluorescent screen, darkens 
momentarily when acted on by the 
electron ray carrying the television 
signals, and thus can be substituted 
for an ever changing “lantern slide” 
in an optical projection system. 
This tube, the subject of much re- 
search both in U. S. and in Eng- 
land for use in radar and similar 
applications, continues to be the 
interesting “dark horse” of the tele- 
vision art. _The initial difficulties 
attending the relatively slow ‘wipe 
out” of the pictures have been re- 
ported as improved. Comparative 
tests however (as to contrast, bril- 
liance and definition of pictures) 
with other methods have not as yet 
been officially reported. 

The need for “plenty of light” 
for a large screen which may re- 
quire a 20 ft. lambert brilliance is 
keeping many research laboratories 
busy, and the Skiatron principle 
may prove to be the way out. It 
has been found that light and heat 
are necessary for rapid decay of the 
halide crystal discoloration and 
both of these are fortunately pres- 
ent in the television application. 
Extended bombardment, such as 
might occur with the showing of 
titles, slogans, etc., do produce 
traces which, with present technics, 
are too slow in decaying for tele- 
vision use. 

Color 


Public interest in color (whetted 
by initial demonstrations of filmed 
material to a degree that is p0s- 
sibly not warranted by the “state 
of the art”) has at least started 
most active research in this field. 
The immediate needs are: better 
methods of live talent pickup, 
greater brilliance, less flicker and 
some minor details associated with 
operation in the 500-900 mec band. 
The solution of these problems will 


permit selection of suitable system 
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The DeMornay-Budd packaged R. F. Unit provides a 
complete R. F. assembly for microwave radar. It is now 
possible to obtain as standard items all the microwave 
R. F, components necessary in the fabrication of a com- 
plete radar—DeMornay-Budd Standard Transmission 
line Components plus packaged R. F. Unit. 


The R. F. Radar Unit is delivered complete and ready 
fo operate. It is wired and contains all the necessary 
tubes and crystals. The unit uses a packaged magnetron 
capable of delivering 20 kw., peak power, at 9375 mc. 
Two type 2K25 local oscillator tubes are provided, one 
for receiver and A.F.C. and the other for beacon opera- 
tion. A type 1B35 A-T-R tube, a type 1B24 T-R tube and 
the necessary type 1N21 crystals are included in the as- 
sembly. A 20 db. directional coupler permits accurate 
measurements to be made at any time with a maximum 
of convenience and safety. 


Since the use of radar beacons is contemplated in the 
near future, the unit has been designed with a beacon 
cavity and crystal mount. The unit can be supplied with- 
out the beacon cavity and crystal mount and beacon local 
oscillaior, and a termination supplied in their place so 
that it becomes a simple matter to convert to beacon 
Sperat on when necessary. 


NOTE: 
De Mor 
Bench 7 


Ve have just released a complete catalog of 
ey-Budd Standard Components and Standard 
st Equipment. Be sure to have a copy in your 
referenc> files. Write for it today. 
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EFLECTOR 


FEED HORN 
ROTATING JOINT 


FLAT 90° ELBOW 


90° TWIST 


MITERED ELBOW 


R. F. Radar unit +412 (indicated by — 
asterisk) used in conjunction with _ 
standard DeMornay-Budd transmis- 
sion line components. os — 


Write for catalog of 
standard. bench test equipment. 


EQUIPMENT 
FOR 
97% OF ALL 
RADAR SETS 


ABOUT DELIVERY OF VARIABLE 
MICA CAPACITORS? 


Cryscons, the dependable variable mica capacitors, are 
being delivered to manufacturers in time to meet produc- 
tion demands. For the two series of Cryscons, listed below, 
delivery will start within 30 days. The CN-35I-series is an 
efficient RF trimmer capacitor. The CN-55-series is a dual IF 
padder capacitor. (The latter series may also be had with 
two fixed series capacitors). 


No. of min. max. 
Part No. Plates mmfds. mmfds. 
co: Se 1, 1.5 15 
oe re I'/, 3 30 
Os Ey) Sy 2 & 75 
CN-351-3 ................ 3 10 160 
NSS 2. ww wae ee 2 8 75 
Se 3 18 160 
65) 4 50 260 


Max. mmfd position: (closed) 1.75 inch pounds torque. 
Min. mmfd position: (open) 3 turns from closed position. 


Cryscons are made of high quality ceramic bases and mica 
plates. Individual electronic testing insures your receiving 
accurately rated, minimum loss trimmers and _ padders. 
Production test samples will be sent on request. 


For Ultra-accurae 
pe aie h : Laboratories, 
\ Crysta 


CRYSCON Ih 


ZCRYSTAL 


ivision, a 
stal Divi & 
‘ Inc. ' 


RESEARCH 


INC. 
PHONE 7-3215 


LABORATORIES 


29 ALLYW ST... WARe eee. 3. CONN 
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standards. A longer range progra: 
calls for the development of : 
electronic color control to elimina’ > 
rotating mechanisms. 

The active participation in te 
color research program by the Co- 
lumbia system has brought about 
the first experimental transmission 
programs in New York, This sys- 
tem, wherein sight and sound are 
both transmitted on the same car- 
rier, uses. a special receiver circuit, 
of which the arrangement in (20) 
is typical. The purpose of the syn- 
chronously controlled motor in this 
sketch is to rotate a disc (22) or 
drum containing three color sec- 
tors in the optical path of the tele- 
vised screen. 

An interesting effect brought out 
by the experiments, which will be 
useful in any television application 
of the frequencies in this range, is 
the highly directive reception that 
can be obtained with small reflec- 
tor type antennas. As shown in (13) 
a signal of adequate strength for 
good reception may be “picked off” 
any one of a number of reflection 
walls when direct line of sight is 
not had. This principle, of value 
in areas where multiple path recep- 
tion make television reception diffi- 
cult, makes capital of this liability. 
Its practicability when more sta- 
tions utilize the frequencies in this 
range, will depend however on the 
use of a Single site for all transmit- 
ters in order to avoid an expensive 
and elaborate remotely controlled 
rotable antenna. 

A spectrum reference table con- 
taining frequently used data asso- 
ciated with television frequencies 
appears at the bottom of the chart. 


TEST EQUIPMENT 
(Continued from page 51) 

(1) Mechanical drives provide ex- 
tremely wide tuning ratios, but the 
driven capacitor is subject to mi- 
crophonic troubles and stable syn- 
chronization with the power line 
frequency is sometimes difficult. 

(2) Reactance tubes provide econ- 
omical frequency modulation with- 
out moving parts, but are less ef- 
fective in shifting the frequency of 
an inherently stable oscillator over 
the bandwidths encountered in 
television work. 


Marker frequencies 


Two methods of calibrating the 


_ oscilloscope time axis in terms of 


frequency are commonly used. A 
succession of fixed marker pips may 
be placed on the screen by apply- 
ing signals of suitably spaced ‘re 
quency either to the vertical ampli 
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Anyone concerned with insulation for electrical, 
radio, electronic or video applications can use the 
Fiberglas Electrical Insulation Materials Catalog 
to advantage. 

It contains complete information about the many 
forms of Fiberglas Electrical Insulation Materials. 
Indicates where and how to use this material to 
obtain its many advantages. 

It describes the unique combination of electri- 
cally and mechanically important characteristics 
of Fiberglas, such as: resistance to high tem- 
perature, moisture and acid; favorable space 
factor and high tensile strength. It shows how 
the insulating impregnants increase the effec- 
tiveness of Fiberglas’ inherent characteristics 


. 
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NEW EDITION OF FIBERGLAS ELECTRICAL 
INSULATION MATERIALS CATALOG 
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and add others such as high dielectric strength, 
insulation resistance and resistance to abrasion. 

You will see why the use of this basic, inorganic, 
insulating material is increasing so rapidly—why 
the swing is to Fiberglas. 

Be sure to have a copy of this new booklet in 
your file for ready reference. Write for copy today 
—there is no obligation. Owens-Corning Fiberglas 
Corporation, Dept. 867, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Toronto, Ontario. 


107 


gi TT Lp 


MY, 
BW 
Y 


UPPER JEWEL SUPPORT 


CERAMIC POINTER STOPS , | 


ALNICO MAGNET CONTROL SPRINGS 


ae , BALANCE 
——= WEIGHTS 


MAGNETIC 
SHUNT 


EXTRA LARGE 
CLEARANCE SPACE 
FOR MOVING COIL 


CORE PIECE 


LOWER JEWEL SUPPORT 


PRECISION MACHINED 
POLE PIECES — 


1. MAGNETS OF ALNICO, the most stable magnetic material available, are used in 
all DC instruments. 

2. LARGE CLEARANCES, between core, moving coil, and magnet pole pieces assures 
freedom of movement by eliminating sticking due to moving element rubbing on 
adjacent parts. 

3. JEWEL SUPPORTS are machined and assembled with aid of precision gauging fix- 
tures to maintain perfect alignment. 

4. CONTROL SPRINGS are fabricated from the highest quality phosphor bronze. 

5. CERAMIC POINTER STOPS are used to prevent damage to the ‘pointer due to 
accidental application of sudden overloads. 

6. BALANCE WEIGHTS of helical type phosphor bronze are used to balance the 
moving element, so formed as to eliminate slipping or shifting. 

7. MAGNETIC SHUNT is standard equipment on each DC instrument, insuring uniform 
damping characteristics. 

All ranges AC and DC are available in 212”, 342”, 42” sizes, both rectangular. and 

round case styles. Inquiries for complete information and engineering service are 


solicited. 
BURLINGTON INSTRUMENT COMPANY 
1203 Fourth Street ® BURLINGTON, IOWA 
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fier or to the cathode-ray tube grid. 
These marker frequencies may re- 
sult from the ringing of a succes 
sion of tuned circuits by the fre 
quency modulated oscillator itse!* 
or can be created by a separate 
oscillator of the multivibrator type 
having a continuous series of har- 
monics spaced at convenient inter- 
vals. 

The other method of visual align- 
ment calibration uses a separate 
variable-frequency oscillator with 
an accurately calibrated dial. With 
this type, a single movable pip 
identifies the frequency associated 
with any particular point on the 
oscilloscope trace. 


Production testing 


For production tests and align- 
ment of wide-band television cir- 
cuits, as well as for inspection of 
broadly tuned IF transformers, vis- 
ual response curve tracing will be 
the preferred method. There is a 
need, however, for certain refine- 
ments in presently available equip- 
ment. An improvement in read- 
ability is obtained by placing high 
and low limit curves on the oscillo- 
scope screen, in addition to the 
trace developed by the circuit under 
test. This requires that the fre- 
quency-modulated signal be applied 
alternately to three circuits by 
means of a three-position electronic 
switch. The oscilloscope sweep is 
then adjusted to one-third the 
repetition rate of the frequency- 
modulated oscillator to enable the 
characteristic curves of all three 
circuits to appear in rapid alterna- 
tion during one horizontal traverse 
of the cathode-ray beam, A triple 
gun cathode-ray tube might also 
be used for developing limit curves, 
but would require careful equaliza- 
tion of the deflection sensitivity 
pertaining to each set of deflection 
plates. 

With either method, the existence 
of limit curves establishes a simple 
“go, no-go” calibration on the screen 
that largely eliminates the need for 
frequency markers during routine 
inspection of wide band circuits and 
components. There is little techni- 
cal difficulty in applying either 
method, 

A detail worthy of passing men- 
tion is that, on most standard 0s- 
cilloscopes, the screen is not con- 
veniently placed for inspection Op- 
erations involving quantities of 
small IF assemblies. A return to 
the original idea of mounting the 
cathode-ray tube in a_ separate 
housing would bring the screen 
closer to the jigs ordinarily re 
quired for small parts inspection. 
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FOOT-LAMBERTS 
(Continued from page 57) 


pressed in foot-candles. In other 
words, 10 foot-candles on such a 
surface would produce a brightness 
of 10 foot-lamberts. If the diffus- 
ing surface reflected only 50% of 
the incident light, a brightness of 
5 foot-lamberts would result from 
an illumination of 10 foot-candles. 

“In the development of televi- 
sion, I am sure that it will be best 
for all concerned if the brightness 
of television screens and of their 
surroundings be measured in foot- 
lamberts. Incidentally, if one has 
a foot-candle meter he can make 
rough estimate of brightness by 
comparing the brightness of the 
television screen with that of a 
white blotting paper. One may as- 
sume that the latter reflects 80% 
of the incident light. Therefore, if 
one measures the foot-candles on 
the white blotting paper when it is 
about the same brightness as the 
television screen, the brightness in 
foot-lamberts will be 80% of the 
foot-candles on the blotting paper. 


Movie-screen brightness 


“Motion-picture screens in the 


better theaters have a brightness _ 


of 10 to 15 foot-lamberts. The rec- 
ommended movie value at the pres- 
ent time is 14 foot-lamberts. There 
is nothing final about this. Actually 
the recommendation is based upon 
what can be achieved under rea- 
sonable conditions.” 

Incidentally, Dr. Luckiesh has 
tried for years to get movie owners 
to have some light on the front 
wall surrounding the screen. This 
makes for more comfortable see- 
ing, he insists—actually increasing 
the sensitivity of the visual sense. 
However, managers of motion-pic- 
ture theaters still believe in the 
illusion that the screen should be 
surrounded by darkness. Dr. Luck- 
iesh’s recommendation, of course, 
has a lesson for television users 
also. 

For engineers interested, it may 
be added that Dr. Luckiesh’s recent 
book, “Light, Vision and Seeing,” is 
a popularly-presented condensation 
of his extensive researches in see- 
Ing. In it the author deals with 
brightness from various viewpoints. 
Chapter 6 provides the fundamen- 
tals in an easily understandable 
Manner and includes some data on 
brightness measurements. Chapter 
\4 deals with “brightness engineer- 
ing” which is a phrase the author 
has coined to emphasize that see- 
hg ‘s almost entirely a matter of 
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brightness engineering. On page 
220 and pages which follow the 
author discusses the surroundings 
of the motion picture and televi- 
sion screen, and from the con- 
densed data apparently proves that 
screen surroundings should be 
bright and not dark. 


MAGNETIC FOCUSING 


(Continued from page 56) 


rotating coil and serves to off-cen- 
ter the display. The series of photo- 
graphs in Fig. 16 shows such a dis- 
play at several off-centered posi- 
tions. Since the actual deflection 
field is the resultant of two sep- 
arate fields, it is extremely com- 
plex and anything but uniform so 
that defocusing and distortions are 
bound to occur; . however, the 
amount of distortion, judged from 
the photographs, is_ surprisingly 
small. 

The designs of magnetic focusing 
and deflection devices mentioned in 
this article by no means represent 
the ultimate either in efficiency or 
excellence of operation. Each was 
made to satisfy the requirements 
of a specific application, but there 
is considerable room for design im- 
provements. In addition to im- 
provements in design there is also 
need for improvement in produc- 
tion techniques, for the perform- 
ance of a good design can be ruined 
by lack of skill in construction. 
Consequently, there is ample op- 
portunity for the application of 
new ideas in all branches of this 
field. 


Clarostat Acquires Kurman 


The entire outstanding stock of 
Kurman Electronics Corp., with 
offices, research laboratory and | 
plant in Long Island City, N. Y., 
has been acquired by Clarostat Mfg. 
Co., Inc., Brooklyn, N. Y. For years 
past, Kurman Electronics has de- 
veloped and manufactured a com- 
plete line of relays, electric timing 
motors, and self-starting clocks for 
household and other uses. From 
now on it will operate as a wholly- 
owned subsidiary of Clarostat, but 
with its own engineering and pro- 
duction personnel and plant. New 
officers of Kurman Electronics are: 
Victor Mucher, president; George 
Mucher, executive vice-president; 
Nathan Kurman, vice-president in 
charge of research; William Mucher, 
treasurer; and Charles H. Burnell, 
secretary. 


SPEED-UP 


PRODUCTION WITH... 


@ FOR MUSIC 
@ FOR PAGING 
@ FOR ANNOUNCEMENTS 


Saves time—eases production fatigue— 
raises employee morale. An Operadio 
Plant Broadcaster will solve many plant 
problems quickly. 

All orders and inquiries will receive 
speedy W-J EMERGENCY SERVICE! 
Write for descriptive literature, today. Use 
the convenient coupon below. 


INC. 


Dept. D. 311 S. WESTERN AVE. CHICAGO 12 


' 

1 (| Rush literature on Plant Broad- 
casting. 

CL) Send W-J Electronic Catalog. 
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ELECTRONIC 


INDUSTRIES 


MEMBER OF 
AUDIT BUREAU 
OF CIRCULATIONS 


Yes, we have just about completed new publishing plans for | 


ELECTRONIC INDUSTRIES—far-reaching in effecting greater | 


publishing service to reader and advertiser alike. 


Custom-tailored to the tempo of an industry which is twenty years | 
ahead of where it was four years ago, our new publishing concept | 


will be of prime importance to you. The accelerated growth in 
electron tube products and ramifications demanded a whole new 
set of reader-interest measurements. Now we’re set with a publish- 


ing pattern that “glove fits” the requirements of the electronic | 


industries, today and tomorrow. 


Whether you are interested in reaching the tele-communications 


and technical-design markets, or the men in industry who are 
responsible for industrial and instrumentation applications, this | 


forward step will be of tremendous importance to reader and 
advertiser alike. 


The whole story will be out in a few days... it will pay you to 
watch for it. But in the meantime here’s an inkling. The new | 


publishing plan will make your advertising dollars go further in 
reaching thé great electronic markets. 


Start counting up the 1947 buying power of your advertising | 
dollars NOW ... figure each page will be 300 to 400 percent | 


more effective than ever before. 


g Can you afford to miss the “break”? | 
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PATENTS 
(Continued from page 82) 


lograph. In operation, the electric 
wave train, consisting of only a 
few cycles of high frequency oscil- 
lations, is converted into mechani- 
cal vibrations which are applied to 
the material under test. Reflections 
from the opposite boundary of the 
material or from a flaw in its inter- 
ior are recorded as well as the 
original impulse. This process is 
repeated periodically, for instance 
60 times per second, so that per- 
sistance of vision increases the bril- 
liance of the image on the oscillo- 
scope screen. 


The invention, see figure below, is 


7100 Vv TO CATHODE RAY SWEEP CIRCUIT 
aa ta ERTER CRYSTAL 


| ft a ti oni 


“we Yaa —— 


wre 


ponent 
WAVE TRAIN GENERATOR ~oeuar ws p amcor 


concerned with an apparatus which 
generates synchronized high fre- 
quency trains. In other words, the 
high frequency oscillations are of 
identical phase at the beginning of 
each individual wave train to per- 
mit effective superposition on the 
screen. Further the oscilloscope 
sweep circuit is synchronized with 
the pulse occurrence of the wave 
trains, 

The number of high frequency 
waves in each wave train must be 
the same and a gas-filled cut-off 
tube limits the train to a prede- 
termined number of cycles by pro- 
viding a short-circuit after a def- 
inite time delay. Another improve- 
ment consists in heterodyning the 
waves before amplification to facili- 
tate broad band amplification and 
restoration of amplifier sensitivity 
Within approximately a millionth 
of a second so that flaws only a 
fraction of an inch distant from 
the sending point may be readily 
detected. 

F. A. Firestone, United Aircraft 
Corp., (F) June 29, 1942, (I) April 
16, 1946, No. 2,398,701. 
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4 Multiplex Telegraph 
System 


The carrier frequency of a multi- 
# dlex telegraph system is shifted a 
] definite amount for each channel 
4 °%Md each channel occupies prede- 
termined time intervals. Square 
9 Vave pulses are used to block and 
en transmission through the 
q channels. On and off keying block- 
ing operation is superimposed on 
the channel division. A particular 
tircuit is illustrated and its opera- 
tion explained in detail. 

P. Berstein, Press Wireless Inc., 
(F) July 19, 1944, (I) April 9, 1946, 
No. 2,397,913. 
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YOU CAN PROFIT 


from War Surplus 


ELECTRONIC EQUIPMENT 
and COMPONENT PARTS 


Here's your Opportunity to get into 
the war surplus disposal business...on 
a profitable basis. Whether you’re a 
retailer, wholesaler or manufacturer, 
this Raytheon catalog makes it easy 
and convenient to select, order and get 
delivery on the merchandise you want. 
It’s just like ordering regular com- 
mercial merchandise from a wholesaler 
or manufacturer. 

And make no mistake about this: all 
this material is salable merchandise— 
carefully segregated from scrap-and- 


salvage items. It’s all electronic gear 
made for the Army and Navy by 
America’s finest electronic manufac- 
turers. And it’s all in the catalog— 
described — indexed — priced — easy to 
find and easy to order. 

It’s the most complete, most usable, 
most informative catalog of war sur- 
plus electronic equipment yet offered! 
Send for it at once—that’s the first step. 
Then get in touch with Raytheon for 
technical advice and merchandising 
plans for speedy action. 


RAYTHEON MANUFACTURING COMPANY 


Acting as Agent of the War Assets Administrator Under Contract No. S1A-3-46 
60 East 42 Street, New York 17, N. Y. 
West Coast Office: 2802 N. Figueroa St., Los Angeles, Cal. 
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SEND FOR 
CATALOG 


TODAY 


GENTLEMEN: Send your new Catalog of war surplus 
electronic equipment to 


IE adn gheiss encased 


COMMUNI 525. ossesc zen csecic 
Street Address 
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RAYTHEON MANUFACTURING COMPANY = 
Surplus Property Division — 
60 East 42nd Street, New York 17,N. Y. EI-10 ss 
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NEW BOOKS 


German for the Scientist 
(Chemist and Physicist) 


By Peter F. Wiener, Modern Language Master 
at Rugby School, Formerly Tutor in German in 
the University of London; First American Edi- 
tion Published by Chemical Publishing Co., 
Inc., Brooklyn, N. Y. 1946. $3.50, 238 Pages. 


The author who taught German 
for science students in the Uni- 
versity of London is familiar with 
the difficulties involved in acquir- 
ing, within a comparatively short 
period of time, a reading knowledge 
of the German scientific and tech- 
nical language. His experience in 
this field enabled him to write a 
short text book for this particular 
purpose which is not loaded with 
excessive grammatical explanations 
nor details of style. 

Essential grammatical features 
are covered in the first section 
which is followed by passages from 
well-known chemical and physical 
articles and books of current inter- 
est. An attempt is made to engage 
the student’s interest by a suitable 
choice of this reading material and 
it seems to this reviewer that an 
excellent selection—with regard to 
content and manner of writing— 
from recent German scientific lit- 
erature has been made. 


Scientific Instruments 


By Herbert J. Cooper, Head of Engineering De- 
partment, South-West Essex Technical College. 
Published by Chemical Publishing Co., Inc., 
Brooklyn, N. Y. 1946. $6.00, 305 Pages. 


érfectly matched to your circuit 
sand cabinet requirements, Permo- 
FP flux Speakers will faithfully trans- 
ate the tone excellence of your 
idesign. They combine high sensi- - 
tivity with wide frequency response 
“and rugged mechanical construc- 
tion. Manufactured in a wide 
ange of sizes and power handling 
“requirements under methods assur- 
‘ing unusual quality control, Permo- 
flux PM and Electrodynamic 
Speakers provide the finest sound 
per ronaction for every application. 


PERN 


PERMOFLUX CORPORATION 
4900 WEST GRAND: AVE., CHICAGO 35, ILL. 


This is a compilation of simple 
descriptions of scientific instru- 
ments ranging from lenses and mi- 
croscopes through micrometers, 
sextants, barometers, speed indi- 
cating systems, flow meters to vac- 
uum tubes. No design information 
is given and very little material 
aiding in the operation of these 
instruments. 


Luminous Tube Lighting 


By H. A. Miller. Published 1946. Chemical 
Publishiing Co., Inc., Brooklyn 2, N. Y. 143 
Pages, Illustrated. Price, $3.50. 


The first chapter covers early 
types of luminous tube light sources. 
Subsequent chapters take up theo- 
retical considerations of gaseous 
discharges and the materials used 

in tubes; manufacturing equipment, 

CABLE ADDRESS: “PERMO” CHICAGO, ILL. low and high pressure tubes, etc. 
“236 So. oe ‘Rd., Glendale, Calif. 108 Central Ave, Westiield, N. J. = I The new fluorescent lamp princi- 
ples and characteristics are de- 
scribed, as to efficiency; tempera- 
ture; conversion to 2537 radiation, 


PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS ' 
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Big Savings with 


PALNUT 


Coil Tube Fasteners 


Provides required 
| tension on iron core 
adjusting screw to 
maintain accurate set- 
ting, through use of 
specially designed Pal- 


nut thread form. 


Provides support for 
2 se RF or IF coil 
All coil tube 
length above chassis is 


tube. 


usable electrically, as 
fastener does not ex- 
tend above chassis. 


Snap the assembly 
35. chassis, shield 
can or terminal board. 
Provides absolute se- 
curity and rapid as- 
sembly. 


SAMPLES of this new, speedy, efficient 
Palnut Coil Tube Fastener, plus engineering 
data, sent upon request on your business 
Stationery. 


The PALNUT Co. 


83 CORDIER ST., IRVINGTON 1, 
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sensitivity of fluorescent powder; 
color and useful life. Mercury and 
sodium discharge lamps, fluorescent 
lamps and low-pressure and high- 
pressure neon tubes are dealt with 


from the point of view of construc- | 


tion and operation. Many useful cir- 
cuit diagrams, 
data and numerous illustrations 
add to the value of this volume. 


WABC Becomes WCBS 


By way of helping the listening 
public to identify its station better, 
Columbia Broadcasting System will 
on November 1 change its call let- 


ters from WABC to WCBS. FCC | 


has authorized the change, Coin- 
cidentally, the CBS FM and tele- 
vision outlets will become WCBS- 


FM and WCBS-TV. Call letters | 


WABC and WCBW will be assigned 
to CBS relay stations. 


Rochester Meet Nov. 11-13 


The “Rochester Meeting,” long a 
fixture for electronic engineers, is 
scheduled this year for November 
11, 12 and 13, and thus will run 
three days instead of the two that 
sufficed last year, As usual, the 
affair is to be held in the Hotel 
Sheraton, Rochester, N. Y., and will 
be under the auspices of the RMA 
Engineering Division and IRE, Pro- 
vision is to be made for the cus- 
tomary dinners, luncheons and 
other social gatherings, though the 
program listed below is still in the 
formative stage: 


Monday, November 11—9:30 A.M. 


Electronic Transducers—H, F. Olson, RCA Lab- 
oratories 

Some Canadian Television Aspects—Gordon W. 
Olive, Canadian Broadcasting Corp. 

Television at Bikini—Donald G. Fink, McGraw- 
Hill Publishing Co., and Captain Christian L. 
Engleman, Electronics Coordinating Officer, 
Operation Crossroads 


2:00 P.M. 

Television Broadcasting as a Public Service— 
Raymond F. Guy, National Broadcasting Co. 
Color Television— Paul H. Reedy, Columbia 

Broadcasting System 


8:15 P.M. 


Death Rays—Are There Such Things?—A. F. 
Murray, Consulting Engineer 


Tuesday, November 12—9:30 A.M. 
Television Sound Channel—R. B. Dome, General 
Electric Co. 
Report of RMA Data Bureau—L. C. F. Horle, 
RMA Data Bureau 
Some New Tube Developments—M. A. Acheson, 
Sylvania Electric Products Inc. 


2:00 P.M. 


A Comparison of AM with FM in Broadcasting— | 


M. G. Nicholson, Colonial Radio Corp. 


A New Frequency Modulated Signal Generator— | 


D. M. Hill, Boonton Radio Corp. 
Wednesday, November 13—9:30 A.M. 


| Report on Television Standards—D. B. Smith, 


Philco Corp. 

Recent Improvements in Television Equipment 
(With Demonstration) —-G. L. Beers, RCA 
Victor Division 


2:00 P.M. 


Production Design of Magnetic Wire Recorders— 
Roy S. Anderson and George W. Carlson, 
Stromberg-Carlson Co. 

Measurement Methods for Ferro-magnetic Ma- 


terials—Horatio W. L.amson, General Radio Co. | 


tables of lighting | 


WIRE & RIBBON 
for 
VACUUM TUBE 


FILAMENTS & GRIDS 


” ie sizes and alloys fora 


range of applications such as 
miniature tubes, hearing aid 
tubes, low-current-drain bat- 
tery tubes, receiving tubes... 


and worked to as- 


sure maximum uniformity 
and strength. WIRES drawn to 
.0004” diameter; RIBBON 
rolled to .0001” thickness... 


” a Process Wire 


drawn as small as .000010’; 
made to your specifications 
for diameter and resistance. 


hcrsis ALLOYS made to 


meet individual requirements. 
Write for list of stock alloys. 


SIGMUND COHN & CO. 


44 GOLD ST. NEW YORK 


SINCE 1901 


@® You’ll find unvarying 


smoothness straight across the 
wide line of GI motors for 
phonographs, recorders and 
record-changers. It’s smooth- 
ness that flows from careful 
balancing, unvarying speeds, 
vibrationless mechanisms and 
painstaking workmanship. 
It’s Smooth Power! 

That’s the kind of smooth- 
ness that makes easier selling 
and happier customers. So, for 
the sweet music that comes 
from this smooth selling... 

Standardize on Smooth 


Power Motors. 


tHe GENERAL 


INDUSTRIES co. 


DEPT. ML . ELYRIA, OHIO 
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PERSONNEL 


L. Morgan Craft has been elected 
vice-president in charge of engineer- 
ing and manufacturing of the Col- 
lins Radio Co., Cedar Rapids, Ia. 
He joined Collins as design engineer 
in 1935, latterly has been general 
manager of the manufacturing di- 
vision and acting head of the en- 
gineering division. L. E, Bessemer, 


‘formerly chief production engineer, 


has been made general manager of 
the manufacturing division. 


L. Morgan Craft Charles E. Rainwater 


Charles E. Rainwater, who has 


| been chief field engineer for the 


past three years for P. R. Mallory 
& Co. Inc., Indianapolis, has been 
appointed Chicago district manager 
for that company. He was formerly 
connected with Farnsworth. 


Paul Eshleman has been made 
executive assistant to Leonard F. 
Cramer, vice president and director 
of television broadcasting for the 
Allen B. DuMont Laboratories, Pas- 
saic, N. J. For the past 5 years he 
has been general production control 
manager, will headquarter at 515 
Madison Ave., New York. 


Bernard L. Cahn has been ap- 
pointed executive assistant in 
charge of sales and promotion ac- 
tivities for the Insuline Corp. of 
America, Long Island City, N. Y. 
He has recently been separated 
from military service as a major. 


W. Scott Hill has been appointed 
manager of engineering of the 
Locke Insulator Corp., Baltimore. 
He was formerly assistant district 
engineer for the General Electric 
Co. in charge of the Buffalo, N. Y., 
area. 


Edward E. Schultz has joined the 
engineering staff of the Cook Elec- 
tric Co.’s research laboratories, Chi- 
cago. He has been associated with 
Joseph T. Ryerson Steel Co., NBC 
and during the war was chief engi- 
neer of Press Wireless and the 
Radio Craftsmen, Inc. 


. Theodore A. Smith has been ap- 
pointed general sales manager of 
the engineering products depart- 
ment of the Radio Corp. of America, 
Camden, N. J. Since 1943 he has 
been sales manager of communica- 
tions and electronic equipment for 
the RCA engineering products de- 
partment. 


Howard P. Wile has been appoint- 
ed Administrator of Research for 
contract projects at the Polytechnic 
Institute of Brooklyn, N, Y., a newly 
created post. He goes to Polytech- 
nic from MIT, where he was first 
with the Radiation Laboratory and 
latterly with the Research Labora- 
tory of Electronics. 


Willis E, Cleaves, until recently 
captain in the Navy, has been ap- 
pointed manager of the aviation 
sales department of the Collins 
Radio Corp., Cedar Rapids, Iowa. He 
has long specialized in aviation ra- 
dio communications. From 1938 to 
1941 he was officer in charge of the 
Radio and Electrical Section of the 
Engineering Division of the Bureau 
of Aeronautics at Washington, D. C. 
When the war ended he was Assist- 
ant Chief of Naval Communications 
for Aeronautics with headquarters 
in Washington, D. C. 


Willis E, Cleaves 


Louis McC, Young 


Louis McComas Young, recently 
separated from the military service 
as a colonel, has returned to Radio 
Station KMOX, St. Louis, Mo., as 
its chief engineer. During the war 
he was in charge of the Procure- 
ment Information Branch of the 
Electronic Subdivision. 


Dr. William A, Lewis, Jr., has 
been made dean of the Illinois In- 
stitute of Technology Graduate 
School. He takes the place of Dr. 
Linton E. Grinter, who has become 
research professor of civil engineer- 
ing mechanics. Dr, Lewis was {for- 
merly director of the school of elec- 
trical engineering at Cornell. Betore 
that he was central station engl 
ner for the Westinghouse Electric 
Corporation. 
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Wilmotte “Visi-Limit” 
Electronic Micrometer 


An important advance in the field 
of measurement. Manufactured for 
direct installation on the produc- 
tion line for continuous indication 
of outside diameter of wire, tubing 
or rod, edge-to-edge dimensions 
on machined or extruded parts, 
strip stock, thickness of sheets. 
Size range of standard unit is 
005” to .600” in diameter. Items 
of other sizes can be accepted 
through special design. Tolerance 
limits are + or — .0002” without 


HEAD 


physical contact with the part be- 
ing measured. No limitations of. 
speed of operation are imposed, 
nor are there any inaccuracies due 
to deformation of the part. 


The “scope” screen presents, as 
three parallel lines, the desired 
tolerance requirements (A and C) 
with the measured quantity (B). 
No error is introduced by line 
voltage fluctuations or circuit 
changes since all three traces 
maintain their relative positions. 


PHOTOCELL PICK UP 


MEASURING 


OSCILLOSCOPE A 


Model P 56 


APERTUR AMPLIFIER 
_ FOR 
VERT. PLATES 
VERTICAL 
WIRE PLATES 
APERTURE HORIZONTAL 
PLATES 


SYNCHRONIZING NETWORK 
AND 


< 


HORIZONTAL PLATES AMP. 


Model P 52 


For rapid alignment of I.F. coils 
of frequencies from 85 ke to 11 
me. Operator adjusts test trace 
(B) to fall between traces of 
limit coils (A and C), set up 
to production specifications. 
Defective coils immediately 
detected. All error is eliminated 
as circuit changes or line voltage 


Wilmotte “Visi-Limit” Curve Tracer 


variations affect all three traces 
equally. 

Standard equipment includes 
one plug-in osciltator assembly at 
frequency specified by purchaser, 
and jigs for limit and test coils 
having “pig tail” leads. Jigs for 
special applications furnished 
to purchaser’s specifications. 


at this conference. 


— 


These industrial electronic devices, as well as the 


WILMOTTE PULSE GENERATOR, MODEL P54 


will be demonstrated at the 
NATIONAL ELECTRONICS CONFERENCE 


We anticipate with pleasure the opportunity of meeting you 
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Edgewater: Beach Hotel 
CHICAGO, ILL. 
OCTOBER 3-5, 1946 
BOOTH No. 60 


1713 KALORAMA ROAD, N. W. 


WASHINGTON 9, D. C. 


WILMOTTE MANUFACTURING COMPANY 


LABORATORIES — RAYMOND M. WILMOTTE INC.. NEW YORK. 236 W. 5itn ST.—WASHINGTON, 1469 CHURCH ST... N. W. 
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An Advertisement about TRANSFORMER DESIGN 


..- Directed to those who manufacture electronic equip- 


ment that must be MOISTURE PROOF aid /or FAILURE PROOF 


& 


HERMETICALLY- 
TERMINAL CONSTRE 


i. 


4 Permanent Proof Against Moisture 


2 Impervious to Temperature ins, in the 
Surrounding Air 


3 Unaffected by Heat Transfer wen Soldering 
Terminal Connections 


Pf Cushioned Against Mechanical Shock 


These qualities stem from Chicago Transformer’s a of 
neoprene rubber gaskets in conjunction with ceramic bushin 
seal and insulate terminals where they extend through the 
base covers or drawn steel cases. Under constant pressure, img 
by the terminal assembly itself, the gaskets are forced into 
retained by specially-designed wells in the bushings. 


By this method, a non-deteriorating, highly resilient seal 
tained. Its protection of the vital parts of the transformer 
moisture and corrosion is equally effective in extreme heat o1 
and against corrosive fumes or liquids. 


As components of Army and Navy electronic enponndll Her 
cally-Sealed Chicago Transformers gained an outstanding re 
tion for durability and dependability under the most severe w 
operating conditions. Today, this same basic design is availa 
manufacturers who are building electronic equipment to” 
parable standards of peacetime excellence. 


f 


Howard F. Doll has been ap- 
pointed vice-president in charge of 
engineering by Victor Electric 
Products Co., Cincinnati, The com- 
pany was recently acquired by the 
W. L. Maxson Corp., New York 
engineers. 


Lynn Brendel, long a member of 
the engineering staff of Hallicraft- 
ers Co., Chicago, has been appoint- 
ed general service manager of the 
company. He will be responsible 
for the operation of the company’s 
six service centers throughout the 
United States. 


Lynn Brendel Roy Dally 

Roy Dally has been appointed 
chief engineer for Electrovox Co., 
Inc., 31 Fulton St., Newark, N. J. 
to be in charge of phonograph 
needle and pick-up design. For 
some time he has acted as con- 
sultant to the same concern on de- 
sign research. 


J. M. G. Fullman retired on Au- 
gust 31 as general design engineer 
of National Electric Products Corp., 
Pittsburgh, after completing more 
than 33 years service with the com- 
pany, of which more than one-third 
was as works manager of the Am- 
bridge, Pa.. plant. 


Special Movie Film 
For Tele Monitors 


A new type of 16 mm motion pic- 
ture film has been developed espe- 
cially for television purposes by the 
E. I. du Pont Co. Photo Products 
Laboratory. It is intended primat- 
ily for photographing the images 
on a television monitor and has 
been made particularly sensitive to 
the kind of light given by such 2 
tube. It is expected that the film 
may be adapted for the re-broad- 
casting of programs. 


Ward Leonard in Boston 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION A new Boston District Office has 
been opened by Ward Leonard 
Electric Co., at 38 Newbury St. The 
office will be in charge of Kassol 


Howe. 


350! ADDIsem STREET CHICAGO, 18 


TRADE MARK REG 
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SIGMA Type 41 RO (DC); 41 ROZ (AC) 
NEW FEATURES OF THIS DESIGN: 


@ Fits octal socket. 
@ Outline dimensions: 114" x114" x2” 


above socket. 


Permits lining up contiguous relays as 
close together as the smallest octal 
sockets will permit. 


Features of All SIGMA Series 41 Relays: | 


@ DC sensitivity: — 0.020 watts 
(min. input.) 

@ AC sensitivity: — 0.1 volt-ampere 
(min. input.) 
One standard 110 volt AC model 
draws about 1.5 milliampere. 

@ Contact ratings up to I5 amperes on 
low voltage. 

@ High quality construction — mechan- 
ically rugged. 


@ Very low cost. 


om ING. 


Clorndctions RELAYS 
74 Ceylon St., Boston 21, Mass. 
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ELECTRONIC 
PRODUCTS 


(Continued from page 94) 


HF Power Generator 


For production line soldering and brazing 
applications model 1400 Ther-monic hf in- 
duction heating generator is being offered. 
The generator delivers an output of 25 kw 
at 35 ke and consumes 90 kva (90% PF.) 
at full load on a 205-245 V, 60 cycle, three 
phase, ac supply. Tube complement consists 
of two water cooled oscillators and six rec- 
tifiers, Output is variable from 10% to full 
load. Induction Heating Corp., 389 Lafay- 
ette St., New York 3.—Electronic Industries 


Coil Winder 


A coil winder drive suitable for fractional 
hp. motor winding with a speed variation 
from 41 to 410 rpm. is available from Ideal 


Industries, 5194 Park Ave., Sycamore, IIl. 
The unit is driven by a \%& hp. motor and 
has a torque of 77 in.lbs at ‘“‘fast’’ speed 
and 770 in.lbs at “slow” speed. A variety 


of coil winder heads can be supplied with 
the drive.——Electronic Industries 


nouncements in 19 Years in 


Training Professional Radiomen! 


Here it ist YourFirstPractical 
Step Toward a gata 
on in TELEVISION . 


eae ae ee 


One of Our Most Important sn | 


CRE| Introduces a 


Streamlined Home Study 
Course in Practical 


Televisio 


AVAILABLE NOW—FOR THE 
FIRST TIME! Here’s Your 
Chance to “Get in on the 
Ground Floor’ of TELEVISION 
Opportunities. 

Don’t say, “I never had a chance!” Pre- 
pare NOW for the good paying jobs await- 
ing trained television engineers and techni- 
cians. Be in a position to command a 
“key” job in the growing TELEVISION 
Industry by preparing now with the type 
of thorough, practical TELEVISION Engi- 
neering training that the industry requires. 
The new CREI TELEVISION se 
course is (1) A complete well-coordinate 
course of study that covers the entire field 
of practical TELEVISION Engineering, 
(2) Presented in CREI’S professional and 
proven home study form, (3) Prepared by 
CREI’S experienced staff, based on actual 
experience in our own TELEVISION Stu- 
dios and Laboratories, plus years of close 
contact with leaders in television develop- 
ment. Here’s your opportunity to be pre- 
pared for television well ahead of competi- 
tion, if you start NOW! 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. El-10, 16th & Park Road, N. W. 
Washington 10, D. C. 


Just Off the Press! 
MAIL COUPON 
FOR COMPLETE 
FREE DETAILS 

and Outline 
of Course 


CAPITOL RADIO ENGINEERING INSTITUTE EI-10 
16th and Park Road, N. W., Washington 10, D. C. 
Gentlemen: Please send me complete details describ- 


ing the new CREI home study course in Practical 
Television Engineering. I am attaching a brief resume 


of my experience, education and present position. 
PONE cise cutwinddwdenateadewsedecdsacsageds 
G6. Ske cddcidaiodeuneokeaneveuddancemaa 
Gis ddedaacanacdecwmendas Zone... State..... 


| _] I am entitled to training under the G. I. Bill. 


Member of National Home Study Council—National Coun- 
| cil of Technical Schools —and Television Broadcasteis Assn. 


119 


The No. 59001 


PANEL MARKING 
TRANSFERS 


The panel marking transfers have Ve”’ 
white block letters. Special solution 
furnished. Must not be used with 
water. Equally satisfactory on smooth 
or wrinkle finished panels or chassis. 
Ample supply of every conceivable 
word or marking required for amateur 
or commercial equipment. 


JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 
MALDEN 
MASSACHUSETTS 


Ammeters 


A line of tong test ammeters for quick 
current measurements without breaking the 
circuit, Meters are available in ranges up 
to 800 amps. and can be used for ac or dc 
up to 500 amps. The instruments are safe 
on insulated lines up to 2300 volts. Accu- 
racy varies from 14% to 2% on ac and 
from 3% to 5% on dec, depending on the 
current range. Columbia Electric Mfg. Co., 
4519 Hamilton Ave., Cleveland 14, Ohio.— 
Electronic Industries 


Precision Resistors 
Wilkor Products, Inc., 3885 W. 150 St., 


Cleveland 11, Ohio, is producing resistors 
with an accuracy of 1% up to 100 megohms 
with temperature, voltage and humidity co- 
efficients within 0.1%. One-watt type has a 
resistance range from 10 ohms to 35 meg- 
ohms; two-watt type from 10 ohms to 100 
megohms. Hermetically sealed in glass the 
resistors may also be supplied with an ac- 
curacy approaching .15%.—Electronic In- 
dustries 


Rectifiers 


Copper-oxide rectifiers for battery charg- 
ers are being offered by Bradley Labora- 
tories, 82 Meadow St., New Haven, Conn. 
They ae available in current ratings up to 
1% amps. with de output voltages of 2, 3, 
and 414% V.—Electronic Industries 


TONE ° COLOR ° DESIGN 


and HIGH FIDELITY Performance 


St. Louis 


“COLORMIKE" 


Colored Plastic in Choice of 


RED @ YELLOW @ ORANGE 
GREEN or BLUE 


NEW! St. Louis is ready with the 
outstanding unit in a plastic dynamic 
microphone, explicitly designed to 
permit free passage of sound from 
the outside to inside of the mike. 


Ideal for color television, 
clubs, home communications. 
Range: 40-10,000 Cycles. High im- 
pact, rugged plastic case. Variable 
impedance output, adjustable to low, 
200, 500 or high. Alnico-V Magnet. 
Write today for further information 
on the complete St. Louis line of 
the “Finest Modern Dynamic Micro- 
phones.” 
Licensed under Patents of the 


American Tel. & Tel. Co. and 
Western Electric Company, Inc. 


ST. LOUIS MICROPHONE CO. 


2726-28 Brentwood Blvd. 
St. Louis 17, Missouri 


night 


cers... 
CORNISH WIRE CO., i: 


_'5 Fak Raw + Wow York ity, | 
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Coil Testers 


Two coil testers for the detection of short 
circuits and defective insulation in produc- 
tion testing are being offered. A low-volt- 
age tester, provided with milliammeter, sen- 
sitivity and balance controls indicate short- 
circuited turns. The high-voltage tester 
applies an over-voltage test to the insula- 
tion betweon turns and layers of coils. A 
number of core sizes are available to permit 
testing a variety of coils. General Electric, 
Schenectady, N. Y.—Electronic Industries 


Plug-In Relays 


Hermetically sealed plug-in ac or de re- 
lays are available in contact combinations 
up to double pole, double throw. Contacts 
are rated at 4 amps. from 0 to 115 volts ac, 
and at 0.5 amp. from 25 to 115 volts de. 
The relays are provided with self aligning 
silver contacts and are vibration resistant to 
10 g. Ward Leonard Electric Co., 31 South 
St, Mount Vernon, N. Y.—Electronic In- 


Signal Tracer 


Model TS-2 signal tracing analyzer locates 
trouble anywhere from the first grid to the 
audio stages. The portable unit uses low- 
drain tubes, has built-in 5 in. speaker and 
Switch for vacuum tube voltmeter. Probe is 
Provided with detector and isolating net- 
Work for direct connection across high im- 
Pedance circuits. Feiler Engineering Co., 803 


nvaukee Ave., Chicago.—Electronic Indus- 
ies 
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TRANSFORMERS 


To make a transformer that will successfully meet your most exacting requirements, 


call for engineering of the highest order. 


Engineering transformers for every kind of application, ordinary or unique, is the 
day to day business of Electronic Engineering Company. The finest engineering talent 


and most complete electronic laboratories are ready today 


to consult with and help you. 


“SPECIALIZED 


7 | 


3223. WEST CARMITA GE 


ENGINEERS” 


AVENUE 


geet NOW!S8 giant-size pages packed with 
long-awaited Radio and Electronic Parts, 
Supplies and Equipment—new merchandise, 
just received—now in stock for IMMEDIATE 
SHIPMENT! See hundreds of items for every 
Radio and Electronic need-—for building, re- 
pair, maintenance—for engineer, manufacturer, 
service man, amateur—top-quality, standard- 
made parts—including Condensers, Resistors, 
Meters, Controls, Switches, Relays, Trans- 
formers, Test —— eT, Tools, Amplifiers, 
Record Players, Record Changers, and many 
other new and scarce items—scores of them at 
money-saving bargain prices—all ready for 
shipment at once from CHICAGO or 


a 


rs 
RADIO CORPORATION 


LAFAYETTE RADIO CORPORATION 


ATLANTA 3 


265 Peachtree Street 


CHICAGO 7 


901 W. Jackson Bivd. 


-RADIO PARTS 


ELECTRONIC EQUIPMENT 
New CONCORD Bulletin-FREE 


Hundreds of Bargains—Scores of New Items 


Peseseeere4 


ATLANTA. Mail coupon below TODAY for: 
your FREE copy of new CONCORD Bulletin. 


Did You Get CONCORD’S NEW COMPLETE CATALOG? 


Showing the latest and greatest selection of 
guaranteed quality Radio Sets, 
Phono-Radios, Radio Parts, 
Supplies, Equipment, Amateur 
Gear, Kits—plus the new Multi- 
amp Add-A-Unit Amplifiers— 
exclusive with CONCORD. If 
you do not have the new COM- 
PLETE CONCORD Catalog, 
check coupon below. 


CONCORD RADIO CORPORATION 

901 W. Jackson Bivd. Dept. J-106 Chicago 7, Ill. 
Please rush my FREE CO 

Concord Builetin of Radio oo aa om 


(Check if you also want 
C) Concord Radio Catalog) new Complete 


ee ee ee 


ee ee ee ee ee ee ee ee 
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Radio Manufacturers Use 
Cellusuede 


FLOCK 


(1) Coating cabinet interiors dissi- 
pates reflections and adds acousti- 
cal qualities, (2) Coating the edges 
of adjoining parts before assembly 
eliminates vibration. (3) Coating 
phonograph turntables adds a soft 
non-scratching cushion for records. 
(4) Coating cabinet bases lends a 
soft, velvety ‘‘feel’’ and protection 
to table and desk tops. (5) Coating 


Both Cotton and wire grills adds a smart finish at 
Rayon Flock are low cost. 

available immedi- 

ately in a variety 

of colors. 


Amateur Antenna 


The type 704 coaxial antenna is for mo- 
mobile or fixed station use in the range of 
108 to 180 me. It is applied with two 
mounting straps, 15 ft. of coaxial cable and 
, associated connectors. Andrew Co., 363 
Write for | | E. 75th St., Chicago 19, Ill.—Electronic In- 
Free Booklet dustries 


and Prices. 


anywhere, you'll 
save time by phoning 
or wiring Newark 
Electric. Tremendous The model 81 Termaline is a coaxial re- 
ies . : sistor with exceedingly low VSWR charac- 
up-to-the-minute stocks teristics up to 4000 me equipped with a 
are maintained in all standard female ‘“N” connector for use 

with RG-8, 9, etc. Designed to dissipate 
three stores. 


Coaxial Resistor 


electronics parts, sets or 


all rf power fed to it, it is rated at 50 
COMPETENT TECHNICAL MEN 
resistor is immersed in a liquid coolant to 
. ‘ and delivery dates on specific mer- nation for rf lines, as dummy antenna, etc. 
equipment are available 


watts contin. duty, but may be used on 
higher power levels for short periods. The 

. handle your inquiries intelligentl : 
IF YOUR NEEDS in radio or Y es 9 i Y increase power dissipation, Its applications 
and promptly and can quote prices include use as impedance standard, termi- 
. . Bird Electronic Corp., 1800 East 38th St. 

chandise. Orders shipped same day. Cleveland 14, Ohio.—Electronic Industries 

When writing address Dept. p1. 


t * Literature and full information 


Yr on ANY manufacturer's products | 
7, will be sent promptly on re- 
quest. Wire or phone for quick , : 
action. NEW YORK CHICAGO 
% Our big bargain counters are 242-50 W. SSth St 323 aise 
loaded with new parts and un- ecb ie! < ELECTRIC COMPANY a ie 


usual special equipment. m In- 
uirin minds enjo these 
per st New York City Branches: 


115-17 W. 45th St. & 212 Fulton St. 


Dept. Pl 
ric COMPANY: INS A otlowing? P.A. Depts. in 
ELEC . literature ° iI stores. Set 
d informative : 
Please se" & Appl. Depts. 


Foot Switch 
A heavy duty foot switch, available in 


= epee ae in W. Y. €. aS 
NAME: ee ah eet ae 
ete : push-pull or momentary type. The swit¢ 


be eee ° 
ADDRESS: _——— Sl aon nna i can be supplied in rating of 6, 10, and 1° 
st eee 3 ; ing 

: : : amps., 125 volt, ac-de. Naken Engineerin 

le neem . : | and Mfg. Co., 25 North Franklin St., Chi- 


cago 6, Ill. 


Electronic Industries 
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Current 
Conversion 


QUALITY PRODUCTS 


BATTERY ELIMINATORS 


FOR CONVERTING, A.C. TO D.C. 
New Models... designed for testing 
D.C. electrical apparatus on regular 
A.C. lines. Equipped with full-wave 
dry disc type rectifier, assuring noise- 
less, interference-free operation and 
extreme long life and reliability. 

@ Eliminates Storage Batteries and 

Battery Chargers. 

@ Operates the Equipment at Maxi- 
mum Efficiency at All Times. 
@ Fu‘ly Automatic and Fool-Proof. 


LOW POWER INVERTERS 


FOR INVERTING D.C. TO A.C. 
Another New ATR Model... designed 
for operating small A.C. motors, elec- 
tric razors, and a host of other small 
A.C. devices from D.C. voltages 
sources. 


STANDARD AND 


HEAVY DUTY INVERTERS 
FOR INVERTING D.C. TO A.C. 
Specially designed for operating A.C. 
radios, television sets, amplifiers, ad- 
dress systems, and radio test equip- 
ment from D.C. voltages in vehicles, 


ships, trains, planes, and in D.C. 
districts. 


WRITE FOR NEW CATALOG— 
JUST OFF THE PRESS! 


a * 
AMERICAN TELEVISION & RADIO CO 


U.S ) 
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Quality Products Since 1931 


ST. PAUL 1, MINN. 


Impulse Scaler 


To facilitate tracer research, model 161 
scaler for the counting of beta particles 
and gamma rays, has been developed. No 
preamplifier is required for use with a 
Geiger-Mueller tube. An external mechanical 
register is actuated for every 64 impulses 
received. The instrument has a sensitivity 
of 0.25 volts and a resolving time of better 
than 5 microseconds. The high voltage sup- 
ply is variable from 600 to 1500 volts and 
regulated to .01% line voltage change. For 
operation from 90 to 130 volts, 60 cycles, 
ac. Instrument Development Laboratories, 
817 E. 55th St., Chicago 15, Ill.—Electronic 
Industries 


THE CAPACITRON COMPANY 


Power Factor Corrector 


The Ballastron, when connected across the 
ac line ahead of an ordinary uncorrected 
ballast will raise the power factor of a 
fluorescent lighting fixture to approximately 
85%. The units are supplied with necessary 
wires and mounting lugs to fit standard 
fluorescent fixtures. Addition is accomplished 
without drilling. Capacitron, 849 N. Kedzie 
Avenue, Chicago 51, Ill.—Electronic Indus- 
tries 


Photoelectric Control 


Series 20 and 21 photoelectric controls 
are available for general industrial and ma- 
chinery applications. The phototube can 
be supplied either integral with the control 
or in a separate housing. The control oper- 
ates in 1/20 second over a range of 20 ft. 
Sensitivity is adjustable for any level be- 
tween 10 and 50 ft.-candles, DPDT relay is 
rated at 10 amps. at 115 V. ac. Unit oper- 
ates on 115 or 230 V., 50-60 cycles, ac. 
Photoswitch, Inc., 77 Broadway, Cambridge 
42, Mass.—Electronic Industries 


| TUBES! 


Transformers! Condensers! 


NEW CATHODE RAY TUBES!! 
Made by North American Philips 


quantities. Inquire. 


PARTS AND COMPONENTS 


Cardwell Transmitting Condenser type TC- 
300-US. Maximum capacitance 300 mnf. 
2 in. spacing between plates list 40.50. 
er ee ee $ 9.85 


BC-603 FM receiver. 85 per cent complete, 
less tubes front panel and tuning con- 
densers. With complete instruction book 
a ere rrr $ 5.25 


Modulation transformer: 811’s to an 8.13. $ 5.00 
Driver transformer: 6V6 to a pair of 811’s $ 3.00 


HI-VOLT plate transformer: 4% wave recti- 
fication 115¥-60c/3200v @ 150 mils. 
errr ee 


HANDSETS WHILE THEY LAST. Famous 
TS-13 push-to-talk 
handsets with 50- 
ohm mike and 200- 
ohm phone; 1 each 
PL-55 and PL-68, 
Brand new.. $5.95 


Large stock of 400 cycle fila., plate, HV scope, 
ete., transformers. Send for list. 


SILVER BUTTON MICA CONDENSERS. 


stud. mtg. (Erie/Centralab.) 175-180- 
185-245-335-360 mmfd 400vde 

Ce NE Oe eee Aree eee $ .05 
et ae Ae rere 4.50 
WOO BOs 6. Hk oo cecedeaeeusa dsae ‘Saee 


minimum order $1.00 


HI-VOLT plate 
transformer, made 
by Amertran. 
115v-60 cycle in- 
put. Secondary is 
6200v-ct-700 m.a. 


~ Specially priced at $39.95 


CONDENSERS 

6 mfd 600 vde.. 1.35 4 mfd 1500 vde .20 
8 mfd 600 vde.. 1.75 .1-.1 mfd 7000 5.00 
.05 mfd 1000 vde .35 2. mfd 220 vac. .75 
Oscilloscope Transformer, Ideal for 7 inch 

tubes. 9000 volts @ 10 ma. This unit, 

Tie WP SO lac casas sddadanes $11.95 
C-D Condenser Special. 4000 mfd @ 30 

vde. Listed at $13.50 released for .... $ 3.40 


CO-AXIAL CABLE IN STOCK 
er ft. 


—_ a 


Minimum Order 


$1.50 
Limited Stock at this Special Price. HURRY! 


|} SEND FOR CATALO 


All merchandise guaranteed. Mail orders promptly 
filled. All prices F.0.B. New York City. Send Money 
Order or Check. Shipping charges sent C.0.D. 


COMMUNICATIONS 
EQUIPMENT CO. 


131B Liberty St., New York 7, N. Y. 
Telephone WH 4-7658 


POS 
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The FINEST MICROPHONES 
NV forP. A-e/RECORDING / 


AMPERITE © \x~ | “ < Wew P.G. 
VELOCITY DYNAMIC 


MICROPHONE WITH NEW 
WITH 


‘ : PERIO 
PATENTED © so ELIPSOID 
ACOUSTIC ~~" , PICK UP 


COMPENSATOR ,  —® PATTERN! 


AMPERITE KONTAK MIKES 
IDEAL FOR AMPLIFYING 
STRINGED INSTRUMENTS 


USED WITH ANY AMPLIFIER 
AND WITH RADIO SETS. 


ASK YOUR JOBBER ... WRITE FOR FOLDER ae 


AMPERITE 


561 BROADWAY NEW YORK 


New! PRESSUREGRAPH 


LINEAR PRESSURE — TIME— CURVE INDICATOR 


Indicates in linear 

response, onscreen 

of cathode ray os- 

cillograph, the 

pressure - time - 

curve of any inter- 

nal combustion en- 

gine, pump, air- 

line, or other pres- 

sure system where 

pressure measure- 

ments are desired. 

Covers wide range of engine speeds and pressures up to 10,000 
p.s.i. Screws into cylinder and can be calibrated using static pres- 
sures. Vibration-proof. Accurate, dependable for frequent engine 
tuning. SIMPLE OPERATION — ONLY ONE CONTROL. 


Also Pioneer Manufacturers of 


THE FAMOUS AZgS262- BATTERY ELIMINATORS 


lete line—Models for use anywhere beyond high line connections (operate from 6 
Oe tery) teers for operation from 110 volt AC. Improve radio reception. Greatly re- 
duce battery drain. 


For complete information write 


ELECTRO PRODUCTS LABORATORIES 


549 W. RANDOLPH ST., CHICAGO 6, ILL. Phone STAte 7444 
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Diamond Drills 


A line of tube-type diamond drills for 
drilling abrasive or brittle materials such 
as glass, quartz, ceramics, sapphire, granite, 
ete. Drills are available in standard sizes 
from 3/32 in. to 3 in. diameter and may 
be used in any drill press having a speed 
range from 1000 to 4000 rpm. Wickman 
Corp., 15533 Woodrow Wilson Ave., Detroit 
3, Mich.—Electronic Industries 


Variable Transformer 


A line of variable voltage isolation trans- 
formers with a voltage range from 70 to 
140 volts. The units have an isolated pri- 
mary winding and provide continuous volt- 
tage control. Four models are available for 
input voltages of 115 or 2380 volts and 
power rating of 500 or 1000 va. All are 
for operation at 50-60 cycles. Standard Elec- 
trical Prods, Co., Dayton 3, Ohio.—Elec- 
tronic Industries 


Sound System 


The model PA-3710-P ‘“‘Band-Master”’ is 4 
novel 10-watt portable sound system. When 
the record playing part of the system is to 
be used, the amplifier is turned upside down 
in its case. The system has two 10 1 
speakers, phono-assembly, crystal micro- 
phone and associated equipment. Bell Sound 
Systems, 1183 Essex Ave., Columbus 3 
Ohio.—Electronic Industries 
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Mercury Relay 


A solenoid plunger type mercury relay 
capable of handling motor loads up to 2 hp. 
The Mercu-Trol is available in normally 
open or normally closed types with hermeti- 
cally sealed tungsten contacts rated up to 
35 amps. at 110 V., and 25 amps. at 220 
volts. Glass tube encloses mercury in inert 
gas. Mack Electric Devices Co., 506 Town- 
ship Line, Elkins Park, Pa.—Electronic In- 
dustries 


Transmitting Tube 


A four-electrode transmitting tube, type 
GL-5D24, for use as amplifier, oscillator or 
class B modulator. Tube has a max. de 
plate voltage rating of 3500, max. input of 
600 watts, and max, plate dissipation of 
200 watts for continuous service, Maximum 
ratings apply up to 85 mc. Tube Div., Elec- 
tronics Dept., General Electric Co., Thomp- 
son Road, Syracuse, N. Y.—Electronic In- 
dustries 


Interference Filters 


Filterol radie interference filters, -small 
self-contained units, applicable to any elec- 
trical device within their ratings have been 
brought out by Sprague Products Co., North 
Adams, Mass. Four types include units rated 
from 1 to 35 amps., 115 volts ac or de and 
one unit from 220 volts ac or de rated at 
20 amps.—Electronic Industries 
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The time-tested Par-Metal 
line presents superior fea- 
tures of styling, design, and 
construction. True to policy, 


Par-Metal continues to 
specialize in Electronic 
Housings exclusively...and 
is therefore able to offer 
leadership in value. Com- 
pare! Write for Catalogue. 


ee 


Largest Stocks * Complete Service 
From one Central Supply Service 


Leading industrial and engineering firms depend 
on the ALLIED Catalog as their Buying Guide 
for everything in radio, electronics and sound. 
Lists more than 10,000 quality items... radio 
and electronic parts, vacuum tubes, tools, test 
instruments, audio amplifiers, accessories 
complete lines stocked bya single reliable source. 
Try ALLIED’S expert, specialized industrial 
service. Send for FREE Catalog now! 


Suerything tn Radio aud Electronics 
Se | 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 32-K-6 Chicago 7, Illinois 


Sound Equipment 


See ALLIED’S wide selection 
ae of Intercom, Paging and Pub- 


lic Address systems. Models 
for every industrial purpose. 


Send for 


Your 
ALLIED 
CATALOG 
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GUARANTEED TO DELIVER 
over 100,000 TRANSMISSIONS 


For RELIABLE mobile transmitter performance, be sure of 
RELIABLE POWER ... such as only CARTER GENEMOTORS 
can deliver. Specified by the majority of leading communications 
manufacturers, thousands have operated for years without serv- 
icing! Instantaneous action . . . full power in 3/10th of a second 
when you press your mike switch. CARTER gives you ALL the 
desired features at low cost. Write for illustrated catalog. 


New Address 
2648 N. Maple- 
wood Avenue 


Cable 
Address 
Genemotor 


| la 


\ r= Ne > 
--- fOr railroad and 
marine applications 


Indoors or outdoors, on ships and docks, in rail- 
road yards or locomotive cabs, mines or mills, 
wherever there is dirt, salt spray, excessive humid- 
ity, explosive dusts, gases or live steam, UNI- 
VERSITY series MM speakers will function 
efficiently. Especially designed for ready mainte- 
nance, these speakers are available for every type 
of instalJation. UNIVERSITY speakers are un- 
conditionally guaranteed for one year. 


PATENT 
PENDING 


Write for details 


IVERSITY 
PEAKERS - INC 


Electrolytic Capacitor 


A general purpose cleat-mounting electro- 
lytic capacitor is now available in an alu- 
minum can to provide a _ substitute for 
metal-can electrolytics requiring a mounting 
hole in the chassis or using twist-prong 
mounting washer, For installation the center 
screw is removed along with the metal 
cleat and replaced from underside of chassis. 
The units have insulated positive and nega- 
tive leads and are available in most stand- 
ard ratings and capacitances. Aerovox 
Corp., New Bedford, Mass.—Electronic In- 
dustries 


Audiometer 


Audiometric tests may be performed with 
the 6 BP portable audiometer designed for 
use by physicians and hearing aid dealers. 
The circuit corresponds to its predecessor 
model 6B. The cord and pushbutton test- 
tone indicator has been eliminated, visual 
indication by the patient being used in its 
place. Western Electric Co., 195 Broadway, 
New York.—Electronic Industries 


Fixed Frequency Receiver 


The MR-71B is a single channel, crystal 
controlled, fixed frequency receiver for 
ground station operation on frequencies be- 
tween 118 and 132 mc. The receiver uses 
a 14-tube superheterodyne circuit with the 
erystal of the oscillator operating on the 
6th harmonic and mounted in a temperature 
controlled oven. Sensitivity is 1 microvolt 
(80% mod.) for 50 milliwatt output. The 
unit is complete with a 117 V., 50-60 cycle, 
ac power supply and requires 130 va. 
Bendix Radio, Baltimore, Md.—Electroni¢ 
Industries 
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Test Unit 


A pocket size continuity tester consisting 
of battery, bulb and buzzer with jacks | 
provided for selecting either the audible or 
visual indicator. The tester can be used 
with the self-contained battery out of the 
circuit to detect the presence of voltage. | 
Naken Engineering and Mfg. Co., 25 N. 
Franklin St., Chicago 6, Ill.—Electronic In- 
dustries 


You'll save time and money if you order your 
Terminal Boards ready-made from C.T.C. Just 
send in complete specifications and in short 
order you'll receive perfectly cut and finished 
linen bakelite boards with quick soldering 
C.T.C. Lugs firmly anchored in exact position 
-and ready to use. 


Boards can be furnished with any type of C.T.C. Lug 
and in a variety of thicknesses. 


Write forscomplete information or, better still, send us 
your specifications and let us show you just how inexpen- 
sively and quickly we can meet them. 


CAMBRIDGE THERMIONIC CORPORATION 
441 Concord Avenue : Cambridge 38, Mass. 


Interference Filter 


A series of filters designed to eliminate 
interference with radio and television re- 
ception caused by fluorescent lamps. Three 
models are: Type EF-100 is rated 2.7 amps. 
at 125 volts ac and will handle up to six 
40-watt bulbs. Type EF-101 is smaller and 
one is needed per fixture. Type EF-102 is 
furnished in a cylindrical container and is 

rated the same as type EF-101. Solar Mfg. 
h Corp., 285 Madison Ave., New York 17, | 


N. Y.—Electronic Industries 


4 
3 
j 
i 
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STANDARD SIGNAL GENERATOR Mode! 80 
CARRIER FREQUENCY RANGE: 2 to 400 megacycles. 
OUTPUT: 0.1 to 100,000 microvolts. 

50 ohms output impedance. 


| MODULATION: AM 0 to 30% at 400 or 
1000 cycles internal. 
Jack for external audio modulation. 


MANUFACTURERS OF 
Standard Signal Generators 
Pulse Generators 
FM Signal Generators 
Square Wave Generators 

Vacuum Tube Voltmeters 


Video modulation jack for connection of external UHF Radio Noise g Field 

- pulse generator. oe Meters 
stal § as apaci H 

or a Wideband Anteune POWER SUPPLY: 117 volts, 50-60 cycles. pt a 
me The “Di-F ideband ant P DIMENSIONS: Width 19”, Height 10%", Depth 9%". ee Sequence Indicators 
_ 1e i-Fan” wideband antenna is capa- " , . elevision and FM 

ble of reception on all television and FM a soso Approximately 35 Ibs. P Equipment ae 
the @ channels from 44 to 216 mec. The antenna vitable connection cables and matching pads 
ture @ consists of two sets of five elements ex- can be supplied on order. 

Vv olt tended in two directions, and is designed 

Phe for use with a 300-ohm transmission line. 


< gn are constructed of aluminum alloy M E A S U R E M E N TS G O R P Oo R A T I Oo N 


supporting members are plated steel. 


habe Co., 363 East 75th St., Chicago 19, BOONTON NEW JERSEY 


Electronic Industries 


onic 
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With the Burndy pneumatic HY- 
PRESS YIONCP illustrated, one 
operator attaches up to 1000 
Hylugs per hour. Compare with 
your present production rate! 
Hylugs are one piece, pure copper 
construction. When indented to 
conductors the Burndy way they 
make permanent, low-resistance 
connections. Hylugs are stocked 
in all types and sizes for small 
wires. Indenting tools for large or 
small runs. Write for Hydent 
Catalog today. han, 
BURNDY ENGINEERING CO., Inc., 

107 Bruckner Blvd., New York 54, N.Y. 

In Canada: Canadian Line Materials, Ltd., 

Toronto 13. 


CARTER RADIO DIVISION 
PRECISION PARTS CO. 
213 Institute Place 
Chicago 10, lilinois 


Write for full details 
and catalogue today 


Aircraft Voltage Regulator 


A portable aircraft voltage regulator de- 
signed to balance the generator output on 
multi-engine planes with an accuracy of 
2%. The instrument has a sensitive adjust- 
ing mechanism permitting perfect synchron- 
ization. In actual flight it is suitable for 
accurately paralleling the generators. Dept. 
BK, Airquipment Co., 2820 Ontario St., 
Burbank, Cal.—Electronic Industries 


Inverter 


A vibrator-inverter designed for opera- 
tion of ac phonographs on de can also be 
used for timing devices, electric razors and 
similar equipment. Operating on 115 volt 
dc, the inverter provides a max. load capac- 
ity of 25 watts at 110 volts, 60 cycles, ac. 
The unit weighs 14 oz. and measures 416 x 
4x2% in. Electronic Laboratories, Inc, 
122 W. New York St., Indianapolis 4, Ind.— 
Electronic Industries 


Television 
Deflection Yokes 


The Telectron Co., 1988 East 59th 
St., Cleveland 3, Ohio, is producing 
television deflection yokes for the 
latest types of direct viewing and 
projection cathode-ray picture 
tubes. The two standard design 
yokes immediately available fea 
ture nest-wound coils, thoroughly 
impregnated, and assembled on 
plastic tubing. Connections are 
brought out on split-type terminal 
lugs. Dimensions for the short 
(55°) yokes are 25, in, diameter 
by 256 in, long, including terminals. 
For long (40°) yokes, diameter is 
25g in. and length, 3%. in. 
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fele Stations Allowed 
Hyphenated Calls 


Hereafter it is okay to use hy- 
phenated call letters including 
“TV.” The first permission to use 
such a designation has been given 
by FCC in the case of television 
station KOB in Albuquerque, N. M., 
which hereafter will be known as 
“KOB-TV.” 


ASTM Radio Committees 
at Atlantic City 


Under the chairmanship of 
Thomas H. Briggs, electronic engi- 
neer for Superior Tube Co., Norris- 
town, Pa., the cathode section of 
the radio group of the Society for 
Testing Materials will meet at 
Hotel Chalfont-Haddon Hall, Atlan- 
tic City, N. J., Oct. 30. On the fol- 
lowing day its parent subcommittee 
for the radio-tube industry will 
convene, with Chairman S, A. 
Standing of North American Phil- 
ips presiding. The foregoing groups 
are in turn subsidiary to ASTM 
Committee B-4 on electrical heat- 
ers, resistors and furnace alloys, 
which will meet Nov. 1 with J. W. 
Harsch of Leeds-Northrup as chair- 
man, to consider recommendations 
of the above sub-groups, The cath- 
ode section (A, of Committee B-4) 
is studying standards for emission 
and methods of increasing the 
emissivity of cathodes. All of the 
principal tube laboratories are co- 
operating with Chairman Briggs in 
this work. 


Super Cyclotron 


University of Rochester, in the 
New York State city for which it is 
named is to have a super cyclotron. 
It will be five times as large as pres- 
ent equipment, producing particles 
of more than 200 million volts, and 
is to be financed largely by the U. S. 
Navy office of research and inven- 
tion. The equipment will be housed 
in two new buildings. It is expected 
that the new cyclotron will be ready 
for operation in from 18 to 24 
months. 


AEPEM Elects 


The Association of Electronic 
Parts and Equipment Manufactur- 
ers has a new set of officers headed 
by Roy S. Laird, who is sales man- 
ager of the Ohmite Mfg. Co., Chi- 
cago, and will function as chair- 
man. Les A. Thayer, Belden Mfg. 
Co., was elected vice-chairman. 
Both Miss H. A. Staniland, sales 
manager of Quam-Nichols Co., Chi- 
cago, and Kenneth C. Prince, Chi- 
cago, were re-elected as treasurer 
and exec.-sec., respectively. 
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Western Electric 


25B Speech Input Console 


It’s compact— easy to install — handles 
your AM and FM programs simultane- 
ously — opens up readily for inspection 
and maintenance. For stations large or 
small — AM or FM —the 25B provides 
highest quality transmission. 


It features: 15,000 cycle range—new 
plug-in cables—7 channel mixer—two 
line amplifiers plus monitor amplifier— 
maximum operating flexibility and 
automatic loudspeaker cut-off. 

For full information— 


G R 
ASK YOUR r ay 1 TX. BROADCAST REPRESENTATIVE 


DECADE AMPLIFIER 


A stable, calibrated, high gain amplifier. 


e Gain of 100x, 1000x, or 10000x. 


e Frequency range 10 cycles to 1000 
kilocycles within 1 Db. 


@ Feedback stablization on first two ranges. 


® Fully regulated power supply for addi- 


tional stability. 


e@ Output impedance 25 ohms; input im- 


pedance 3 meghoms. 


e@ Will deliver 50 volts or 7 milliamperes, 
WRITE FOR BULLETIN 11A 


Z 


as 


()|KALBFELL LABORATORIES 


941 ROSECRANS ST. e« 


SAN DIEGO 6, CALIF 


Manufacturers Representatives are invited to reply. 
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A Little Thing 


Which 


Means a Lot 


Multiple cutting of multiple wind- 
ings, as Coto-Coil does it, means in- 


creased accuracy... greater economy. 


With special machines of our own 
design, carrying gang saws set to ac- 
curate measurements, each multiple- 
wound stick of coils is cut to extreme 
accuracy. There can be no variations 
in length. Each single coil is exactly 


like all the other coils. 


Coto-Coil modern equipment, skilled 
workers and advanced methods insure 


better coils at lower cost. 


29 years of coil winding expe- 
rience assures your satisfaction. 


Send us 


your specifications. 


COTO-COIL CO., INC. 


COIL SPECIALISTS SINCE 1917 


65 PAVILION AVE. 


PROVIDENCE 5, R. I. 


NEW BULLETINS 


Rectifier Equipment 


A booklet showing a variety of 
equipment powered with selenium 
rectifiers has been published by 
Federal Telephone and Radio Corp., 
Newark 1, N. J. The catalog gives 
descriptions, photographs and rat- 
ings of standard power supplies, in- 
dustrial power supplies, general 
purpose battery chargers, electro- 
plating equipment, industrial truck 
battery chargers, cathodic protec- 
tion equipment, central station bat- 
tery chargers, and telephone bat- 
tery chargers. 


Laboratory Instruments 


Bulletin No. 105 lists three labora- 
tory test instruments produced by 
Reiner Electronics Co., 152 W. 25th 
St., New York 1. The 4-page folder 
gives a complete, illustrated de- 
scription of model 333 for dc, model 
334 for ac and de and model 343— 
a modified version of model 333. 
For operation of these instruments 
the proper shunt or multiplier for 
the desired range are inserted into 
spring clips mounted on the panel. 


Machine Tools 


A 22-page shop reference booklet 
containing a study of metal fabri- 
cating short cuts has been pub- 
lished by DoALL Co., 1301 Wash- 
ington Ave. South, Minneapolis 4, 
Minn. The booklet gives graphic 
comparisons for ten basic cutting 
and finishing jobs using contour 
sawing machines, shapers, lathes, 
milling machines, etc. The collec- 
tion of time-saving ideas will be of 
interest to superintendents, fore- 
men, tool and die makers, and 
machinists. 


Capacitors 


The 1946 edition of the Tobe cat- 
alog listing capacitors and _ filter- 
ettes for radio and industrial elec- 
tronics is available from Tobe 
Deutschmann Corp., Canton, Mass. 
The 40-page catalog contains 4 
compilation of structural data and 
performance characteristics of ca- 
pacitors with widely diversified ap- 
plications. Each two facing pages 
describe one type of capacitor with 
illustration, dimensional drawings. 
type designations, ratings and spec- 
ifications. One section of the cat- 


O_O  — a a 
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alog is devoted to detailed data and 
and specific recommendations for 
the selection of radio noise suppres- 
sion units. 


Microphones 


Electro-Voice, Inc., South Bend 
24, Ind., has issued catalog No. 101 
listing a variety of cardioid, dy- 
namic, crystal, velocity, differential 
and carbon microphones for diverse 
applications. Included are the new 
Cardyne and Cardax dynamic and 
crystal cardioid microphones, the 
model 610, 910, and Comet combi- 
nation microphones, as well as a 
section on the differential noise- 
cancelling dynamic and carbon mi- 
crophones. The well-Known stand- 
ard types are also described. An 
index and guide chart facilitates 
the selection of suitable models for 
particular applications. 


Receiver Components 


P. R. Mallory and Co., Inc., In- 
dianapolis 6, Ind., has issued cata- 
log No| 467 covering a standard line 
of receiver components. Included 
are dry electrolytic and paper di- 
electric capacitors, volume and tone 
controls, fixed and variable resis- 
tors, switches, jacks and plugs, rec- 
tifiers and vibrator-converters, bat- 
tery charge, power supplies and 
misc. hardware. Complete ratings, 
dimensions and illustrations are 
given for each type of component. 


Midget Relays 


Ward Leonard Electric Co., 31 
South St., Mount Vernon, N. Y., has 
issued a 4-pg. folder (Bulletin 104) 
on midget metal base relays. The 
relays are designed for small radio 
transmitters, aircraft control cir- 
cuits, etc. The illustrated bulletin 
includes coil and contact data, con- 
tact arrangement diagrams, and 
dimension sketches for standard 
and heavy duty relays. 


Steatite Insulators 


A 48-page reference catalog to 
aid in the selection of Steatite in- 
Sulators, is being distributed by 
General Ceramics and _ Steatite 
Corp., Keasbey, N. J. Catalog 2000 
is provided with a handy thumb 
index containing sections on: man- 
ufacture and characteristics, pillar 
Insulators, bushings, coaxial cable 
Insulators, lead-in insulators, 
Spreader and strain insulators, coil 
forms, misc. and special insulators, 
and a section on design criteria. 
Each section includes dimensional 
Sketches, photographs and specifi- 
Cation tables. 
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Ingenious New 


| Technical Methods |, ~ ie 


To Help You with Your 
Reconversion Problems 


re 


New Thread Ring Gage Starts Round 


Stays Round With Every Adjustment! 


Employing a new principle of design, the Wood- 
worth Thread Ring Gage closes in round within 
.0002 maximum after .005 adjustment. It offers 
greater accuracy and stability since size adjustment 
is controlled along thread helix angle. Threads are 
held securely in alignment after adjustment, due to 
unique adjustment means. Wear is distributed over 
full circumference for all resettings, thus increasing 
life of gage. 


Positive adjustment makes it almost impossible to 
change setting with ordinary knocks. Positive iden- 
tification by a green “go” gage and red “not go” 

age saves operator time. Aluminum alloy outer 
a cuts weight in half, to reduce operator fatigue 
and increase sensitivity. 


To also reduce fatigue on precision jobs, many plant 
owners make chewing gum available for workers. 
Tests show that the act of chewing aids in relieving 
tension, which is often the cause of fatigue. These 
tests further reveal that chewing Wrigley’s Spearmint 
Gun, for instance, helps workers stay alert, thus in- 
creases their efficiency to do more accurate work. 


You can get complete information from 
N. A. Woodworth Company 
1300 East Nine Mile Road, Detroit 20, Michigan AA-93 


Alloys: COBALT « CHROME + ALNICO 


The making of permanent magnets is 
an alloy, too... of experience, engi- 
neering, facilities. We'll be glad to 
tell you more. Write for bulletin. 


Thomas & 


THOMAS & SKINNER STEEL PRODUCTS CO. of. kK i nike Qr 


1127 E. 23 St, indianapoly 4- ind. 


U. S. Government 
Surplus 


airborne 
RECEIVER — 
TRANSMITTER 


combinations 
(+:RU 16/GF 11) 


Over 1,000 units available, includ- 
ing 700 complete sets, plus main- 
tenance spares, spare tubes, spare 
coil kits, ete. Excellent opportunity 
to outfit one or more fishing fleets. 
Can also be adapted in export for 
marine work, 


Frequency ! Trans.—3,000-9,050 KC 
Range Rece.—195-13,575 KC 
Receiver is TRF and can easily be 
modified for direction-finder opera- 
tion. 


To be sold as one complete lot only. 
Write or phone for information. 


Circle 6-1985 


Available—450 High Speed Tape Recorders for 
code work. 


A Warehouse Full of Other 
U. S. Gov’t Surplus Electronic 
Equipment 


Inquiries invited from Job- 
bers, Distributors, Exporters, 
Priority Purchasers, etc. 


ELECTRONIC CORP. OF AMERICA 


al Agents for 


War Assets Administration 


353 W. 48th St. New York 19, N. Y. 


Gas Filled Tubes 


Chatham Electronics, 475 Wash- 
ington St., Newark 2, N. J., has 
published a catalog containing 
technical data sheets for a variety 
of rectifier and, thyratron tubes. 
Data for 13 tube types is given and 
provisions are made for adding new 
sheets. Included are three Xenon 
shield grid thyratrons, four argon 
thyratrons, one mercury vapor thy- 
ratron, two mercury vapor half- 
wave rectifiers, two Xenon-filled 
half-wave rectifiers, and one half- 
wave vacuum rectifier. 


Loudspeakers 


University Loudspeakers, Inc., 225 
Varick St., New York 14, has issued 
a comprehensive catalog covering in 
22 pages a wide range of speakers 
from 8-watt railroad and marine 
speakers to the model B-12 300 
watt super power unit. The illus- 
trated booklet included specifica- 
tions for breakdown-proof driver 
units, reflex loudspeakers, radial 
reflex propectors, industrial paging 
systems, radial cone-speaker pro- 
jectors and communication speak- 
ers, and submergence and explosion 
proof speakers. 


Metals and Wire 


Monel, R-, K-, and KR Monel, 
nickel, Z nickel, Inconel wire, rod 
and strip are described in catalog 
D-2 published by Alloy Metal Wire 
Co., Inc., Prospect Park, Moore Sta- 
tion, Pa. Technical information, 
reference tables and charts to guide 
in the selection of these high nickel 
alloys are included. The catalog 
contains many illustrated applica- 
tions of high nickel alloys in indus- 
try. Catalog D-1, covering Alray 
nickel chromium electrical resist- 
ance alloys, is available from the 
same company. 


Name Plates © 


An 8-page booklet, profusely il- 
lustrated, shows with photographs 
of etched and lithographed metal 
instrument dials, panels, plates, 
scales and gages. Display signs and 
placques produced for many leading 
industries are shown. Available 
from Premier Metal Etching Co., 
21-23 44th Ave., Long Island City 1, 
N. Y. 


High Nickel Alloys 


A booklet on the properties and 
uses of high nickel alloy steels has 
been issued by Carpenter Steel Co., 
Reading, Pa. The 22-page engineer- 
ing treatise is a valuable guide in 


the selection of a proper iron- 
nickel alloy from many available 
types. A diagram shows tempera- 
ture permeability, expansion and 
magnetic permeability vs. % nickel 
content. A consolidated table gives 
the properties for the entire range 
of nickel content, including tensile 
strength, hardness, elastic modulus, 
etc. Low expansion alloys, tem- 
perature compensator-, glass seal- 
ing-, and high permeability alloys 
are covered. 


Maintenance Handbook 


A 32-page pocket-size handbook 
on “Maintenance of Industrial Elec- 
tronic Equipment” is available from 
Westinghouse Electric Corp., P. 0. 
Box 868, Pittsburgh 30, Pa. Booklet 
B-3658 outlines preventive mainte- 
nance technics to eliminate break- 
downs and maintain top efficiency. 
Six basic operations—cleaning, in- 
specting, feeling, tightening, ad- 
justing and lubricating are dis- 
cussed and applied to vacuum and 
ignitron tubes, capacitors, resistors, 
fuses, relays, transformers, switches, 
etc. Safety precautions are included. 


Transmitting Tube Manual 


A new 600-page technical man- 
ual on electronic transmitting 
tubes, providing up-to-date infor- 
mation for use by designers of 
broadcasting and communication 
equipment and other electronic ap- 
plications, has been prepared by 
General Electric Company’s Tube 
Division, Schenectady, N. Y. 

The new manual, which sells for 
two dollars, contains ._photographs, 
outline drawings, ratings, perform- 
ance curves, and application data 
on 95 tube types. The new manual 
furnishes comprehensive applica- 
tion data by describing typical cir- 
cuits; classes of operation and ex- 
amples of tube operating condi- 
tions. Phasitron and _ lighthouse 
tubes are included, along with other 
developments in the high and 
ultra-high frequency fields. 

The manual has an expandel- 
type binder and has been prepared 
in looseleaf form with tabbed di- 
viders, for ease of adding new data 
as it is made available. Provision 
has been made to supply purchasers 
with new data as prepared for the 
manual from time to time for 4 
nominal annual charge of one 
dollar. 


Servo-Motor 

A 2-page bulletin illustrates and 
describes the new Transicoil 60- 
cycle, 2 phase, low inertia servo 
motor for remote control applica- 
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\\ AGAIN ond AGAIN 4, 
a Hear It Said... 


 IWwIiKHEAT 


THERMOSTATIC 


2 —__ SOLDERING IRONS 
\ARE THE BES7 AT ANY PRICE!” 


Mr. H. B. K. of Long Branch, N. J.* says, “Il am 
employed as a radio mechanic at the Signal 
Corps Laboratories at Fort Monmouth. In my 
work I have many times used Kwikheat Solder- 


SIX ing Irons. I had never seen, nor heard of your 
TIP irons until I came here, but I am certainly con- 
vinced that théy are the best irons thal can be 

STYLES oblained. They (Kwikheats) are a real pleasure to 


work with. * Leller on file al our office 


Check These Many KWIKHEAT Features... 
Thermostatic Control @ Heats in 90 seconds 
Light weight (13% ozs.) @ Cool, protecting handle 
Six interchangeable tips e Tips need less dressing 
Power cost reduced 
225-Watt List $11.00 © 450-Watt List $14.50 


iL 


eM 


A Division of SOUND EQUIPMENT CORP. OF CALIF. © 3903 San Fernando Rd., Glendale 4, Calit. 


BAACH- INTERNATIONAL 


EIGHT HEAD 
HOT-CUT FLARE MACHINE 


Automatic throughout. 


Can be synchronized with auto- 
matic Stem machine. 


Accommodates eight full lengths 
of glass tubing. 


Cuts off and flares in one op- 
eration. 


Production 1250 flares per hour. 


Made in two sizes: Miniature 
machine, for miniature flares and 
fluorescent starters, and Stand- 
ard machine for standard size 
lamps, fluorescent and radio 
tubes. 


Range of Standard Machine: 


Glass tubing 35 to 42 gauge 
Length of flares 5 mm to 80 mm 
Forms flares up to 47 mm diameter 
Net weight 1500 pounds 
Boxed 1700 pounds 
INTERNATIONAL 


MACHINE WORKS 


Manufacturers of High Vacuum Pumps, Automatic Machinery for 
Incandescent Lamps, Electronic Tubes since 1916. 
2027-46TH STREET, NORTH BERGEN, N. J., U.S.A. 

Tel. UNion 3-7412. Cable Address “Intermach” North Bergen, N. J. 
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FAHNESTOCK SPRING BINDING POST GRIPS THE 
WIRE BY THE ACTION OF A SPRING 


No tools required to make the connection. Grips the wire with just the right 
pressure for good electrical contact. Simply press down, insert the wire and let 
go. Does not injure wire, hence connection can be made or opened as often as 


desired. Available in large variety of types and sizes to fit any radio purpose 
and any requirement as to position, space or method of attachment. You will 


find them in the better sets. 


oT ae 


Positive contact; cannot jar loose. Brass or bronze — nonrusting. 


FAHNESTOCK ELECTRIC COMPANY, inc. ; 
46-44 ELEVENTH STREET, LONG ISLAND CITY 1, N. Y. 
Please send us at once, Descriptive Literature, Prices and Delivery Schedule on | 


FAHNESTOCK CLIPS 
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tions. Features of construction are 
highlighted, and a graphic per- 
formance chart shows the efficiency 
of the equipment. Manufacturer is 
Transicoil Corp., 114 Worth St., New 
York 13, N. Y. 


Triple Core Solder 


A new bulletin describing Tri- 
Core solder developed by Alpha 
Metals, Inc., 359 Hudson Ave., 
Brooklyn, N. Y., has been issued by 
that company. The folder describes 
Tri-Core as a self-fluxing solder, 
with three cores located just be- 
neath the outer surface of the wire. 
It is pointed out that Tri-Core per- 
mits the use of lower tin content 
solders, thus reducing cost per 
pound to the user. 


Metals and Alloys 


Properties and applications of 18 
recent metallurgical developments 
are discussed in a 48-page illus- 
trated booklet published by West- 
inghouse Electric Corp., Box 868, 
Pittsburgh 30, Pa. Section I of 
booklet B-3369 details the physical 
and electrical characteristics of 
magnetic metals and alloys, includ- 
ing Hypernik, Conpernik, Hiperco, 
Hipersil and Puron. Section II dis- 


cusses the properties and applica- 
tions of tungsten, molybdenum and 
Cupaloy. Glass sealing alloys, 
Kovar “A” and Dumet are outlined 
in section III, brazing and solder- 
ing alloys in section IV. Properties 
of the K-42-B high temperature al- 
loys are covered in section V. 


Tube Insulators 


A folder describing Lava preci- 
sion machined steatite insulators 
for tubes is being distributed by M. 
Kirchberger and Co., 1425 37th St., 
Brooklyn, N. Y. Typical shapes of 
the insulators, which have high 
surface resistance and good dielec- 
tric properties, are shown. The back 
of the folder gives a table of tech- 
nical data for three grades of Lava. 


Recording Dises 


Recording discs for a variety of 
purposes ranging from professional 
to home recording are described in 
a catalog available from Audio De- 
vices, Inc., 444 Madison Ave., New 
York. Included are single and 
double face red label Audiodiscs for 
broadcast use, yellow label for com- 
mercial and general purposes, blue 
label for amateur and demonstra- 
tion work and master discs for 
pressings. The back of the 24 pg. 


booklet is devoted to Audiopoint 
needles and useful recording sug- 
gestions. 


Time Switches 


Automatic Temperature Control 
Co., Inc., 34 East Logan St., Phila- 
delphia, Pa., has issued bulletin T-55 
describing low-cost time switches 
for the special requirements of orig- 
inal equipment manufacturers. The 
4-page folder gives 6 typical exam- 
ples of time switches, each intended 
to do a particular job. Among these 
are applications using telechron 
motors permitting adjustable on-off 
periods in its normally open circuit, 
automatic resetting time switches, 
continuous repeating time switches, 
and dial type switches. 


FM Police Radio System 


Galvin Mfg. Corp., Chicago il, 
Ill., has issued an engineering bil- 
letin describing a three-way FM 
police radio system using remote 
radio control for unattended .opera- 
tion of mountain top transmitters 
in South Dakota. Included are dia- 
grams, photographs and engineer- 
ing data of the seven 250 watt 
transmitter links blanketing nearly 
77,000 sq. miles. 


A New 


TRANSCONDUCTANCE 


READING 


Iutbe Jester 


For the Man Who Takes Pride in His Work 


Microhmo (Dynamic mutual conductance) readings and simplified testing—are two of the 20 
exclusive features found in the new model 2425 tube tester. Transconductance readings are made 
possible through a simple measurement directly proportional to Gm and a properly calibrated mea- 
suring instrument. No possibility of grid overloading. “‘Short”’ and “‘open”’ tests of every tube 
element. Gas test rounds out full check of all tubes. New Easy-Test Roll Chart. These exclusive 
features, amplified by Triplett Engineering, make Model 2425 the outstanding 1947 tube tester. 


6% BW a 


Triplett 


i tethesl 


ELECTRICAL INSTRUMENT CO. s.urrron. ono 
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300 TWIN, BENDS 


i A - 


abi it 


' KIMIFHED 
PROOUCT - 


With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a 
long length of tubing was solved by “teaming up” two DI- 
ACRO Benders as illustrated. This dual-forming arrange- 
ment saved installation of special machinery. Two accur- 
ately formed bends are obtained in one operation—with- 
out distortion of the tube and at a cost competitive to power 
operated equipment. More than 300 pieces are completed 
per hour—600 individual bends. 


"DIE-LESS DUPLICATING’ Often Does it Quicker WITHOUT DIES 


Thisis but one example of how DI-ACRO precision machines 
—Benders, Brakes and Shears—can accurately and economi- 
ally duplicate a great variety of parts, pieces and shapes, 
ae ie expense. Write for catalog—‘‘DIE-LESS DUPLI- 
A ote 


fue 0 


% 
€s$ pun 348 EIGHTH AVENUE SOUTH « MINNEAPOLIS 15, MINNESOTA 


Cathode Ray Tubes 


| NEW, FACTORY SEALED, FOR 
} Television and Oscilloscopes 


4 We have a large variety of: 
®@ RECEIVING TUBES @ COAXIAL CABLE 


} © SOCKETS @ CAPACITORS (Ceramic, 
5 ® HIGH FREQUENCY oil filled, mica, etc.) 

SWITCH and @ And OTHER TELEVISION 
4 COIL ASSEMBLY COMPONENTS 


® Complete television Power Supplies 
' ®@ Transformers (1,F. blocking oscillation power) 


Send 50¢ for complete catalog including diagrams for 
RCA, GE, Dumont, Stromberg-Carlson, Andrea, and 
4 Viewtone Television Receivers. 


; RCA Parts and Equipment Distributors 
World's First Specialized House in 
Television 


TELECTRONICS SERVICE and SUPPLY CORP. 
} 264 W. 40th St. New York 18, N. Y. 


Phone PE—6-8730 
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Avoid the “Deep End” with your 


SPECIFICATIONS 


| % Don’t tread the unknown path of insecurity when seeking a source 
| for coils and transformers. Choose wisely. First, by selecting an expe- 
| rienced specialist in coil and transformer construction. Here, at the 
| Gramer Company, we are qualified and ready to furnish a produc- 
| tion sample built to your exact specifications. 


How a Production Sample Can 
Pave the Way to True Uniformity 
of Product... Faster Production 


| A production sample by Gramer will permit you to check every phys- 
| ical and electrical characteristic of your coil or transformer in actual 
| operation. You get precision winding, uniformity of mounting brackets 
| or housings, leads and solder lugs positioned for quick and easy assem- 
bly. You get a prompt quotation. Arrange now for such a production 
| sample, followed by quantities where each unit is identical to all others. 


pores ery 


LOW VOLTAGE i raster es FR) 
TRANSFORMER RELAY Col 


. 


POWER LAYER WOUND 
TRANSFORMER colL 


GRACOIL 


se 


“One Good Turn-or a Million” 


Write for New Circular — No Cost— No Obligation 


THE GRAMER COMPANY 


Established in 1935 
Electrical Coils and Sranstormers 
2732 N. PULASKI RD., CHICAGO 39, ILL. U.S.A; 
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CAPACITORS - 


OIL, PAPER and 
ELECTROLYTIC 


gg 7 
Illinois | 
CONDENSER COMPANY 
1616 N. THROOP ST., CHICAGO 22, ILL. 


JONES 300 SERIES 
PLUGS and SOCKETS 


toe A high quality line 
of small Plugs and 
Sockets adaptable 
to a thousand uses. 


All Plugs and 
Sockets are Polar- 
ized.” Knife-switch” 
Socket contacts 
are of phosphor 
bronze, cadmium 
plated. Bar type 
Plug contacts are 
of brass, silver 


§.306-AB _ plated. 

Insulation is of BM 120 molded Bakelite. 
Caps are of metal with formed fibre lin- 
ings. Made in 2 to 33 contacts. Although 
designed for 45 volts at 5 amperes, these 
Plugs and Sockets can be used at higher 
ratings where circuit characteristics per- 
mit. 2 contact round, others rectangular. 
For additional information write today for 
catalog No. 14 showing complete line of 
Electrical Connecting Devices, 


HOWARD B. JONES DIVISION 


CINCH MFG. CORP. 


2460 W.GEORGE ST. CHICAGO 18 


P-306-CCT 


FM-AM Transmitters 


Three technical data books on 
AM and FM transmitters and an- 
tennas have been issued by Fed- 
eral Telephone and Radio: Corp., 
Newark 1, N. J. The AM book con- 
tains a description of complete 
broadcasting systems and photo- 
graphs, specifications and circuit 
diagrams of the 5 kw and 50 kw 
standard AM broadcast transmit- 
ters. The FM booklet describes the 
basic components as well as the 
complete 10 kw, 20 kw and 50 kw 
FM broadcasting transmitters. The 
square loop FM broadcast antenna 
is shown in another booklet which 
contains graphs and characteristics 
of this new-type antenna. The 
three brochures are fully illustrated 
and include block diagrams, lay- 
outs and all pertinent technical 
data. 


Power Supply 


Bulletin MS-1, describing an elec- 
tronic multi-power supply with 
three continuously variable dc 
channels, has been issued by Mou- 
lic Specialties Co., 1005-1007 West 
Washington Street, Bloomington, 
Ill. The 4-pg. folder contains pho- 
tographs of the unit, characteristic 
curves of load current vs. load volt- 
age and supply line voltage vs. load 
voltage. Ac filament supply adjust- 
able from 0-20 V. is also provided 
with model MS-1. The back page 
includes a complete listing of spec- 
ifications of the power supply which 
is primarily intended for schools, 
industrial, and research labora- 
tories. 


Vacuum Capacitors 


Applications and performance 
characteristics of vacuum capaci- 
tors in aircraft, military and com- 
mercial electronic circuits are de- 
scribed in brochure ETX-3, pre- 
pared by the Tube Div., Electronics 
Dept., General Electric Co., Thomp- 
son Road Plant, Syracuse, N. Y. 
The 16-page booklet covers design 
and operating features of the ca- 
pacitors and includes schematic 
drawings, circuit diagrams, ratings 
and installation photographs. The 
units have peak voltage ratings 
ranging from 7,500 to 16,000 volts. 


Microphones and Pickups 


Astatic Corp., Conneaut, Ohio, 
has published catalog No. 46, list- 
ing in 24 pages the latest and 
standard models of crystal and dy- 


namic microphones, phonograph 
pickups and cartridges, recording 
heads, microphone stands and cart- 
ridges. The first pages contain il- 
lustrations of plant facilities and a 
description of the company’s his- 
tory. Photographs and descriptions 
of the Conneaut and the new DN- 
series dynamic microphones follow. 
Included in the listing of pickups 
are model 508 with Nylon cartridge 
and the model 510 high output unit. 


Selenium Rectifiers 


The Selenium Rectifier Div. of 
Radio Receptor Co., Inc., 251 W. 
19th St., New York 11, has prepared 
a seven page folder describing the 
construction, ratings and applica- 
tions of Seletron rectifiers. Ratings 
are given for 16 types, covering dc 
load current requirements from 
0.075 to 19 amperes at 35° C. ambi- 
ent temperature, with a derating 
table for obtaining maximum rat- 
ings at temperatures up to 65°C. 
Complete performance data ani 
curves for six standard circuit ar- 
rangements are included for single 
and 3 phase applications in either 
half-wave or full-wave circuits. 


Tachometers 


The Bristol Co., Waterbury 91, 
Conn., has a new bulletin (S-1400), 
describing tachometer recorders 
and indicators. The 12 p. bulletin 
includes a complete description of 
the “Pyromaster” potentiometer- 
type tachometer, together with a 
description of the millivoltmeter- 
type indicating and strip-chart re- 
cording tachometers. Complete wir- 
ing diagrams, application data, and 
accessory information are given, 
including illustrations of instru- 
ments, magnetos and a typical in- 
stallation. 


Recorders and Accessories 


The Sound Apparatus Co., 233 
Broadway, New York 7, has issued 
a general catalog describing graphic 
recorders and accessories for the 
measurement of sound levels, 
frequency response, radio field 
strength ,etc. Nineteen pages cover 
the theory, applications and chat- 
acteristics of standard graphic Te 
corders. A recent addition is Model 
WO electronic warble-tone oscilla 
tor for automatically recording Tt 
verberation characteristics of aud 
toriums and studios and for evall- 
ating microphone and _ speaker 
response. 
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LECTROHM RESISTORS 


completely satisfy— 


ALWAYS 


Ask for the new Lec- 
trohm Catalog and data 
book containing perti- 
nent information on 
these Resistors and much 
valuable reference in- 
formation. 


because — 


(1) Resistance wire is silver soldered to 
solder lugs in all Lectrohm Resistors, 
by special process, assuring perfect 
electrical bond under all conditions. 


(2 


~~ 


Lectrohm Resistors are designed and 
made by specialty resistor engineers— 
99% of Lectrohm’s production is re- 
sistors. 


(3) Every Lectrohm Resistor is an_ inte- 
gral unit with all parts completely em- 
bedded in vitreous enamel. 


(4) You will find all types and ratings in 
the Lectrohm Line, also power line 
and R.F. Plate Chokes and accessories. 


(5) Delivery is prompt. 


{mH c oo. RF FO RFR A TS ee 


5139 West 25th Street, Cicero 50, Illinois 
Division of 
National Lock Washer Co., Newark, N. J. 


TERMINALS 


§ for 

‘ ELECTRIC WIRES 

F SMALL METAL STAMPINGS 
a in accordance with your blueprints 

“4 PRECISION PARTS 

n, from Modern Equipment 

mi 


PATTON-MacGUYER CO. 


17 VIRGINIA AVENUE PROVIDENCE 5, R. I. 
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ELECTRON TUBE MACHINERY 


magnetic 
iron 
nowders 


The high magnetic performance, exceptional Q and 
high permeability assured by Mepham magnetic 
iron powders (hydrogen reduced) is daily advanc- 
ing them into wider use in high-frequency, tele- 
communication and magnetic applications.... 
Strictly controlled production and attractively low 
prices suggest consultation with the Mepham 
Technical Staff. ...No obligation. Send for literature. 


aA G.S. MEPHAM CORPORATION 
Established 1902 ¢ East St. Louis, Illinois 


LOOKING FOR TIME Anp LABOR. SAVING pens? 


Page after page 
of practical ideas 
for the smoother, 
safer, simpler 
functioning of all 
departments from 
office-to-factory. 


Have a copy on 
the desk of all 
your key men! 


Write today for 
a FREE COPY. 


EVER READY Zalel CORP. 


151 EAST 25th STREET NEW YORK 10, N.Y. 


VX Series 


Subminiature tubes 


...now available as pentodes, 
tetrodes, triodes and diodes 
operate at 10 milliamperes fila- 
ment current, 10-'4 amperes 
grid current, and have an ex- 
tremely high grid resistance of 


10'¢ ohms or greater. 


Developed for the finest in 
instrumentation—solving the 
problem of making new and 
intricate circuits simple and 


feasible. 


Victoreen vacuum sealed hi- 
megohm resistors have filled the 
void of quality resistances in 
a range from 100 to 10,000,000 
megohms. Used wherever re- 
sistors of these values require 
unusual stability with relatively 
low temperature and voltage 


co-efficients. 


Write for our free technical data 


booklet on tubes and resistors. 


ot 


THE VICTOREEN INSTRUMENT CO. 


3800 PERKINS AVENUE 
CLEVELAND 14, OHIO 


| NEWS OF INDUSTRY 


(Continued from page 86) 


following FCC approval of its ap- 
plication. The Mobile Communica- 
tions Co. has secured the order for 
this equipment as well as that of 
the Yellow Cab of San Francisco 
for its 600 mobile units and four 
land stations and the Yellow Cab 
of Alameda for 200 mobile units and 
two land stations. Cost of the in- 
dividual land stations is to be $2,117 
each and complete mobile installa- 
tions will be $597 each. 

Two other taxicab companies also 
filed for installations. Kramp’s 
Taxi Company, Newburgh, N. Y., 
will use Link equipment for one 
land station and five mobile units. 
The Pollard Taxi Co., also using 
Link equipment, will set up one 
land station to operate with 30 
mobile units. 


Interference Raises 
Land Valuation 


An unusual legal decision came 
to light recently as a result of de- 
liberations of the New Haven 
(Conn.) Superior Court. A radio 
engineer testified that condemna- 
tion proceedings which would move 
a roadway nearer to his home 
would cause considerable interfer- 
ence with radio and television sig- 
nals, thereby depreciating the value 
of his land. The Court agreed and 
awarded the engineer $3,400 more 
than the state of Connecticut orig- 


inally proposed to pay. 


RMA Sets Standards 
For AM, AM and Tele 


The engineering department of 
| Radio Manufacturers Association 
| has established a number of new 
| standards, now being incorporated 
| in a revision of the RMA Manual, 
| first since before the war. Included 
| are: 


1—Color code for chassis wiring. 


2—Intermediate frequency of 10.7 
me for VHF broadcast receivers. 


3—Antenna-to-set transmission 
line of 300-ohms for television 
receivers. 


4—Chassis pick-up in automobile 
receivers. 


5—Dimensional standards for pho- 
nograph records. 


6—Characteristics of drive pulleys 
for tuning devices. 


7—Type designations for other than 
receiving and cathode ray tubes. 


BOOKS 


FOR THE 


ENGINEER 


UNDERSTANDING 
MICROWAVES 


(Chapter Heads) 


The Ultra High Frequency Concept 
Stationery Charge and its Field » Mag- 
netostatics « Alternating Current and 
Lumped Constants « Transmission Lines 
Poynting’s Vector and Maxwell's | 
Equations « Waveguides «+ Resonant 
Cavities « Antennas «+ Microwave 
Oscillators »« Radar and Communica- 
tion « Section Two is devoted to de- 
scriptions of Microwave Terms, ideas 
and Theorems. Index. 


400 PAGES 


PRICE $6.00 


| A-C CALCULATION 
CHARTS 


Student engineers will find this book 
invaluable. Simplifies and speeds 
work. Covers all AC calculations 
from 10 cycles to 1000 megacycles. 


160 PAGES PRICE $7.50 


JOHN F. RIDER, Publisher, Inc. 


404 FOURTH AVENUE, NEW YORK 16, NY 
EXPORT DIV ROCKE-INTERNATIONAL ELEC CORP 
13 — 40TH STREET, NEW YORK CITY CABLE ARLAB 


Se 


MACHINED 
PARTS 


LUCITE © VINYLITE * PLEXIGLASS 
POLYSTYRENE + ACETATE 


Complete facilities for machining, mark- 


ing, finishing—plastic sheet, rod or tube I 
—any size, shape or quantity. Ce 
fe 

Send us your prints for quotations. D 

‘ 

PLASTICRAFT A 


PRODUCTS COMPANY |§ 4 


BAKELITE & PLASTICS I 

PARTS & SPECIALTIES D 
MANUFACTURED FABRICATED P 
PRINTED - HOT STAMPED + ENGRAVED fi 
C 

20 Hudson St., New York 13, N. Y: x 
WOrth 2-1837 C 
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Production Soldering 
Consulting Service 


Marion Electrical Instrument Co., 
Manchester, N. H., has a special 
consulting service department for 
advice in the use of its new bench- 
type induction soldering unit, a 
special induction heater for pro- 
duction soldering of small metal 
parts and assemblies. Manufac- 
turers interested in the possible ap- 
plication of the equipment may for- 
ward sample parts and Marion en- 
gineers will make a full analysis to 
determine whether or not the part 
can be soldered by the heater, A 
complete report, including photo- 
graph and recommendation, will be 
submitted within one week. 


Larsen Makes Switches 


Switchcraft Inc. has been organ- 
ized in Chicago by Wilfred L. Lar- 
son, manager of the Carter Divi- 
sion of Utah Radio Products Co. up 
to the time that division was sold. 
The new company has acquired 
manufacturing facilities and inven- 
tories of the Ideal Products Co. and 
Premier Products Co., both of Chi- 
cago, and will continue to manu- 
facture tools and dies and produc- 
tion machinery. The parent com- 
pany, with headquarters at 1735 W. 
Diversey Parkway, Chicago, will 
also manufacture contact switches, 
phone jacks and plugs, and plug-in 
resistance devices. 


Transmitter Contest 


After more than three months’ 
study, judges of the first Ali-Ama- 
teur Transmitter Contest have 
given first prize in the 250-watt 
transmitter class to Jay C. Boyd, 
W6PRM, 3276 DeWitt Drive, Los 
Angeles. The winner in the kilo- 
watt transmitter class is T. E. 
Atherstone, WT7IV, 1921 Dover 
Street, Denver, Col. 

While the contest was inaugu- 
tated by Taylor Tubes, Inc., Chi- 
Cago, nine other radio parts manu- 
facturers participated, donating 
Prize bonds totaling $2,125. The 
Participating manufacturers are: 
Aerovox Corp., New Bedford, Mass.; 
American Phenolic Corp., Chicago, 
ll.; Barker & Williamson, Upper 
Darby, Pa.; Bliley Electric Co., Erie, 
Pa; Gothard Mfg. Corp., Spring- 
field, Ill.; International Resistance 
Co. Philadelphia, Pa.; E. F. John- 
son Co., Waseca, Minn.; Solar Mfg. 
Corp., New York, N. Y., and United 
Transformer Corp., New York, N. Y. 
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Volume Controls 


FOR IMMEDIATE DELIVERY 


We have in stock hundreds of thousands of volume controls avail- 
able for immediate shipment. These controls were built to the 
very highest standards of precision by Allen-Bradley, Chicago 
Telephone Supply, Clarostat and I.R.C. All are new and fully 
guaranteed. All types and sizes from 100 ohms to 5 megohms 
are represented. Send us your requirements or write for special 
Volume Control Catalog. 


Our huge inventory of Government Contract termination com- 
ponents also includes a million RELAYS of all types. Relays for 
every purpose, JAN inspected and packed in original cartons, have 
been priced at a fraction of their original cost. Special Relay 
Catalog will be mailed upon request. 


A complete selection of MICRO-SWITCHES is also available imme- 
diately. These are listed in our special Micro-Switch Catalog. 


In addition, Wells is a quick source for resistors, mica condensers, 
field wire, selenium rectifiers, time switches and transmitting tubes. 
Quotations upon request. 


WELLS SALES, INC. 


4717-9 WEST MADISON ST., CHICAGO 44, ILL. 


SALES ENGINEERS 
WANTED 


by large radio parts manufacturer 


Will be trained for territorial office management- 
ships. Good appearance, pleasant personality and 
desire to learn overall sales and business manage- 
ment are essential, but none need apply who lack 
the prime requisite of practical broadcast receiver 
design engineering experience. In reply give his- 
torical background and salary requirement. Box 
1063, Electronic Industries, 480 Lexington Ave., 
New York 17, N. Y. 


DEFLECTION YOKES FOR TELEVISION 


TELECTRON Television Deflection Yokes are the result 
of critical engineering, quality materials, and exacting 
workmanship. 


TELECTRON Television Deflection Yokes are available in 
2 standard designs for the latest types of direct viewing 
and projection cathode-ray picture tubes. 


Immediate Delivery of Sample Quantities 


FACILITIES available for producing other type yokes to 
specifications. 


WRITE for additional information and literature. 


THE TELECTRON CO. 
1988 East 59th St. Cleveland 3, Ohio 


GLASS 
INSTRUMENT 
BEARINGS — 


GLASS “V” BEARINGS 


made and set to your 
specification 


We specialize in the manufacture 
and mounting of all types of sap- 
phire jewel bearings. 


We welcome your inquiries 


RICHARD H. BIRD & CO. 


Incorporated 


Manufacturers of Jewel Bearings 
for thirty years 


1 SPRUCE STREET 
WALTHAM, MASS, 


SMASH VALUES 
IN 
ELECTRONIC & COMMUNICATION SUPPLIES 
Order Todav Immediate Delivery 


CW 3 RECEIVER 
Wilcox CW 3 Receiver 
(Used for Aircraft 
monitoring) a fixed 
s, 53 Haga (1900 
fe) 
xtal controlled — superhet with BPO pos 
AC power supply; 110V. 60cy — Makes 
a beautiful _ham receiver with a converter. 
Complete with add. set of tubes & one set 


OF CONS xaos cose $32.95 


TRANSFORMER 


6200 Volt CT — 700 
mills, IOV. 60cy, 
tapped primary 2KVA 
Amertran. A few. left 
Es cicccciseedvoscucces $39.95 


We carry a complete line of BGW Coil 

and West Line Xtals in stock. Send in 
your request or ask for catalog. 
MISCELLANEOUS BARGAINS 

Kenyon Plate Transformer, 1450 Volts CT 
@ 420 mills; 110V. 60cy primary— 


$7.95 two for $15.00 
-1. mfd 3500 V. DC Gorkitty betes for 


to 135 Volts output (gear train remov- 
| ARREST EET EE ees $29.95 


See ee eeeeoeseereseseceeees 


NEW YORK CITY, NEW YORK 
Export cable address 
MICROWAVE—N. Y. 


Write for our latest 
bulletin 9EI 


jree 
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Phileo Microwave 
Expands TV Service 


In the Philco research labora- 
tories, a microwave television relay 
system to operate at about 1300 mc. 
has been designed and constructed. 
Tests in studio-to-transmitter oper- 
ation over the 8-mile span between 
the downtown studios of WPTZ in 
the Architects Building and the 
transmitter at the edge of Phila- 
delphia, indicate that this micro- 
wave relay system delivers a picture 
of excellent quality at relatively low 
cost both in initial investment and 
in operation and maintenance. 


This 1300 mc equipment is still 
under development, but is designed 
for maximum ease and simplicity 
of operation, compactness, light 
weight, and efficient electrical char- 
acteristics, including high antenna 
gain, minimum loss of radiated 
power, extremely broad band ampli- 
fication (25 mc. bandwidth), and 
other new features. 


For more than five years, Philco 
engineers have been utilizing a tele- 
vision link system to bring New 
York television broadcasts to the 
Philadelphia audience. This re- 
broadcasting of New York programs 
by Station WPTZ was commenced 
in 1941, and has been gradually im- 
proved by various technical refine- 
ments in link equipment. This inter- 
city high frequency radio relay 
system has been of major service in 
enabling Philadelphia viewers to 
enjoy: many of the best New York 
telecasts, including such high spots 
as the special V-E and V-J Day pro- 
grams, the Louis-Conn fight, and 
regular features like WNBT’s “Hour 
Glass,” all of which came to WPTZ 
through the Philco intermediate re- 
lay station at Mt. Rose, N, J. In 
1945, a similar service that included 
four intermediate relay stations was 
demonstrated between Washington 
and Philadelphia by Philco. 


Of major interest to potential or 
actual television broadcasters in 
smaller communities is the fact 
that these television relay systems 
make it economical to build and 
operate a television station. For 
the relatively low cost of a single 
relay station and a transmitter, 
communities within 75 to 100 miles 
of major metropolitan television 
stations could have a choice of sev- 
eral available programs for re- 
broadcasting. For example, cities 
like Lancaster, Reading and the 
Allentown - Bethlehem - Easton area 
in Pennsylvania, Wilmington, Del., 
Trenton and Atlantic City, N. J., 
could all be served by semi-auto- 
matic local transmitters re-broad- 


casting the television programs of 
Philco Television Station WPTZ in 
Philadelphia. This possibility puts 
television within economic reach of 
many areas that have temporarily 
given up the idea, and could expand 
the potential number of television 
receiver owners enormously in a 
much shorter time than is visual- 
ized by most people in the industry 
today. 


Federal Increases 
Canadian Production 


The Federal Telephone and Radio 
Corp. has taken steps to expand 
manufacturing facilities in the 
Dominion of Canada by its Cana- 
dian subsidiary, Federal Electric 
Mfg. Co. Ltd., through the acquisi- 
tion of a new plant in Montreal. 
Production will include telephone, 
radio and other electrical equip- 
ment. The new plant is located at 
9600 St. Lawrence Blvd. 


Noise Reduction (? ) 


In the survey of tube operating 
characteristics by Sylvania engi- 
neers, appearing in the Sept. 1946 
issue, we were responsible for cata- 
strophic amounts of noise accord- 
ing to the relations published on 
page 75. The RMS value of the 
noise due to thermal agitation is 
E = 74x 10% TR(Af) volts, and 
the’ noise due to shot effect is 
E = 16.8 \/1, (Af) F/Gm 

Gm 
with units having same significance 
as before. 


NEMA Meets Oct. 28-Nov. 1 


Annual meeting of National Elec- 
trical Manufacturers Association is 
slated for Hotel Traymore, Atlantic 
City, N, J., October 28 to November 
1, inclusive. First general meeting 
is to be held Oct. 30 in the mort 
ing and the second session in the 
afternoon. Most of the rest of the 
time will be devoted to committee 
meetings. 


Cops Keep 30-40 me 


Federal Communications Com- 
mission has let it be known that 
police radio systems presently 
operating in the 30-40 mc band are 
in no. immediate danger of beiié 
required to shift to the new 152- 
162 me band. Systems now operat- 
ing on the lower frequencies will be 
permitted to continue where they 
are over a reasonable period to al- 
low for depreciation of equipment. 
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EXPORT 


ATTENTION MANUFACTURERS 


Are you interested in having your products sold in the 
foreign markets of the world? 


EXPORT 
INTEX. CONRAN 


ee 
NTERNATIONAL ExPORTERS = : 
| NEW YORE 18, N.Y. 


CABLE: “INTEXCOM: N.Y" 


SERVICE 


The Intex Company acts os direct factory export representative for 


a number of allied but non-competitive manufacturers in the Radio, 


Electronic, Electrical and allied fields and we handle all details 
such as: 

@ Financing @ Permits 

@ Sales Promotion @ Shipping 


@ Foreign Correspondence @ Export Packing 


Send literature and write us regarding your product. 


Your letter will bring our prompt response. 


us your 
All inquiries will be 


kept strictly confidentiai. References exchanged. 


INTEX COMPANY 


303 WEST 42ND ST. NEW YORK 18, NEW YORK 


Cable: “Intexcom, N. Y.” 


Layer & Random Wound 
perimental, etc. 


EQUIPMENT We manufacture spec- 


ial winding equipment to order. 


CONSULTANTS Analysis of, and 


advice on your own coil production 
problems. ES 


coils, Ex. 


9) ATLAO tol 


— 


R 


WINDING Loops, I.F., R.F., Oscillator | 


EISLER EQUIPMENT* 


complete and diversified for every phase 
of electronic manufacture! 


Rae: NS FORMERS in all types—furnace, distribu- 


tion, power, phase changing, air, oil, induction, water cooled, 
plate, filament and auto-transformers. Filter chokes and 
inter-phase reactors. 


| 


Ta, 


EISLER Compound 
Vacuum Pump. 


Transformers s 
from 14 to 300 


*EISLER machines 
are in use and in 
production by 99% 
of all American ra- 
dio tube and incan- 
descent. lamp manu- 
facturers and § 
throughout the world. { 


e- 
CHAS. EISLER 


EISLER ENGINEERING CO. 


778 South 13th Street Newark 3, New Jersey 


24 Head Radio Tube 
Exhausting Machine. 


EISLER Spotwelders 
from 1/4 to 250 KVA. 


(Near Avon Avenue) 


Iusulated 
WIRE and CABLE 


Millions of feet of nearly every conceiv- 
able type on hand ready for immediate 
delivery. What are your requirements? 


COLEMAN CABLE & WIRE CORPORATION 
4515 WEST ADDISON STREET 
Chicago 41, Illinois Tel.: Avenue 7173-4 


= LINES WANTED === 


ty a MANUFACTURERS REPRESENTATIVE with a 
SUCCESSFUL SALES BACKGROUND 


2 years as Chicago Factory Representative of a large and well- 
town manufacturer, selling radio parts and assemblies for 
iitial equipment; also replacement parts, ham, test and other 
‘Uipment to jobbers. 


21 years of selling and engineering experience in and near 
are BChicago, 
a Established Chicago office with efficient salesmen. 


entered professional engineer—Senior member, Institute 
Radio Engineers. 
BOX 1061 


ELECTRONIC INDUSTRIES 
480 LEXINGTON AVENUE NEW YORK 17, N. Y. 
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18 YEARS IN RADIO 


Latest developments in radio and elec- 
tronic parts and devices, newest “Ham” 
gear, "Gadgets" to delight the experi- 
menter, bargains in war surplus 
goods, all in new catalog for you. 


BURSTEIN-APPLEBEE CO., 
1012 McGee, Kansas City 6, Mo. 


Send me FREE new B-A Catalog. 
1 AM 


EL. IND 


STATE CONNECTION IN INDUSTRY 


NAME 
ADDRESS 
} TOWN STATE 
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RELAYED-FLUX 


MICKODY\ 


TRADEMARK 


“The Standard 
by which 
Others 
Are Judged 
and Valued’’ 


AUDAX has mastered wide-range so 
thoroughly that, today, even the low- 
est priced MICRODYNE has a range 
to 7000 cycles—(other models over 
10,000 cycles). True,—wide-range 
makes for naturalness but,—it is 
highly objectionable if without qual- 
ity. For example, of two singers, each 
capable of reaching high C, one may 
have a pleasing voice—the other, not 
at all. 


It is the same with pickups. To 
achieve EAR-ACCEPTABILITY, all 
other factors must be satisfied. Of 
these, VIBRATORY-MOMENTUM is 
most important. The only way to test 
EAR-ACCEPTABILITY of a pickup 
is to put it to the EAR-TEST. The 
sharp, clean-cut facsimile perform- 
ance of MICRODYNE—regardless of 
climatic conditions—is a marvel to 
all who know that EAR-ACCEPTA- 
BILITY is the final criterion. 


Send for complimentary copy of 


“PICK-UP FACTS” 


AUDAK COMPANY 


500 Fifth Avenue 
New York 18, N. Y. 


“Creators of Fine Electronic- 
Acoustical Apparatus since 1915” 


UN to Establish 
Broadcast Station 


UN, which as most people know 
is the abbreviation for United Na- 
tions, has taken the second step 
looking to the establishment of a 
broadcasting station of its own to 
keep the world abreast of its de- 
liberations and decisions, Last Jan- 
uary discussions in London brought 
forth the decision to have such a 
station. Now a panel of three men 
has been named to advise with UN 
and suggest the best method of im- 
plementing the decision, The panel 
includes Brig. Gen, Frank E, Stoner, 
who has been released by the army 
to act as chairman of the panel; 
G. S. Van Dissel, who planned and 
installed the League of Nations 
transmitter in Geneva; and S. 
Kagan, who was formerly director 
of the Free French station in 
Brazzaville and since 1943 has been 
chief of the French Telecommuni- 
cation Commission. 


Signal Association 
Expanding Membership 


With the selection of three addi- 
tional members of the Board of 
Directors, the Army Signal Asso- 
ciation has completed its organiza- 
tion and is setting up regional 
chapters. Founded at the sugges- 
tion of Maj. Gen. Harry C. Ingles, 
Army Chief Signal Officer, the 
Army Signal Association is a na- 
tional organization of wartime 
military communications personnel 
and members of the radio, tele- 
phone, movie and allied industries. 
Brig. Gen. David Sarnoff of the 
Radio Corp. of America, New York, 
is interim president, and Wiliiam J. 
Halligan, of the Hallicrafters Co., 
Chicago; Darryl F. Zanuck, of 
Twentieth Century-Fox, Hollywood, 
and Fred Friendly, of New York, 
former Signal Corps sergeant, are 
vice presidents. 

The associations’s announced 
purpose is to continue the close 
wartime bond between the Army 
Signal branches, former military 
and civilian personnel and manu- 
facturers, as well as to foster in- 
dustrial preparedness as a guaran- 
tee of future peace. 

The Association plans to estab- 
lish chapters in all principal cities, 
according to Brig. Gen. Stephen E. 
Sherrill (ret.), executive secretary, 
who has established national head- 
quarters at 631 Pennsylvania Ave., 
N.W., Washington, D. C. Member- 
ship in the Association is open to 
all American citizens and to firms, 
companies, associations and groups 


‘ 


controlled by American citizens 
who subscribe to the purposes of 
the organization. Four types of 
membership are available: Life 
Membership, $50; Full Membership, 
$4 annually; Group Membership, 
$100 annually (open to firms, com- 
panies and associations), and Stu- 
dent Memberships, $2 annually. 


Car Makers To Cut 
Video Interference 


Automotive engineers are prepar- 
ing now for the day when televi- 
sion and the higher frequencies will 
carry the bulk of radio programs 
into American homes. The motor 
car industry has been carrying on 
for a considerable period of time a 
research project designed to insure 
that vehicle ignition systems will 
not create static or other annoying 
interferences to good reception. 

Recently completed preliminary 
studies, conducted by a joint con- 
mittee representing the Society of 
Automotive Engineers and the Ra- 
dio Manufacturers Association, have 
established tentative standards to 
place within tolerable limits auto- 
motive ignition interference with 
radio reception. Results cf the 
work already have been submitted 
to the nation’s passenger car, truck 
and bus makers by the Automobile 
Manufacturers Association. 

The findings suggest means of 
reducing or eliminating visible 
static on television screens. Means 
of suppression are similar to those 
now used to muffle static on auto- 
mobiles equipped with regular radio 
receivers. 

Recommendations call for each 
vehicle manufacturer to meet the 
standards by January 1, 1948. I 
some cases, this will entail rede- 
sign of ignition systems. 


Miniature Motors £ 


For the manufacture of miniatult 
motors and other electro-mechal 
ical devices, Hazard E. Reeves hi 
formed the Alni Corp. and will 0 
business from the Reeves Inter 
tional Bldg., 10 E. 52nd St., Nev 
York. Reeves was founder and 
former president of Audio Device 
and Reeves-Ely Laboratories, Int: 
and is now president of Reevé 
Sound Studios, Inc., Reeves Inter 
national Inc., and Reeves Sount 
craft Corp. Vice-president of th 
company is H. D. Brailsford, hesé 
of Brailsford & Co. Inc., Rye, N. % 
The company will manufactut 
“Minimotor,” which is designed "™% 
operate at 30 milliwatts power. 
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and control. 


ing full particulars to 


4901 STENTON AVE. 


RESEARCH TECHNOLOGIST 


@ We have an opportunity in our Research Laboratory 
on the development of scientific electrical and electronic 
instruments for industrial and laboratory measurements 


@ Technical background in Physics or Electrical Engi- 
neering. Master’s Degree or equivalent desirable but 
not necessarily required. Experience in Technical field 
involving instrumentation and control problems. Good 
knowledge of electronic circuits desirable. Write, giv- 


LEEDS & NORTHRUP CO. 


Personnel Dept. 


PHILA. 44, PA. 
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That's a Buy 


CRYSTALS MTD 
GUART’D 
TEMP DRIFT EACH.85 

—FOUR FOR $3— 
DC-9 CRYSTAL 1000 
KC VACUUM STD‘S 

—$5.95— 


100KC CRYSTAL 
STD‘S—$7.20 


WE 200 micro amps 3/2” Rd bkit case..... =f 
Simpson One ma. 3!/4” "Rd — case. 

GR Variac 200 CU New G’insp. ......... 
GR Variac 50B New 0- 115/230V. 7KW($116) 
Daven attenuator “‘L’’ 5000 ohm 10 DB/20 pos 
Daven attenuator ‘‘POT’’ 50000 ohm 60 DB/30 
Daven attentuator ‘‘T’’ pad 600/600....... 
Heineman 0322 magnetic ckt bkr DP 10 amp. 
Heineman 0322 mag ckt bkr DP S & 25 amp... 
Acorn new 955 JAN insp. ..............4- 
Acorn new RCA 956, 957 ............... 
WE 717A Door Knob Tube New .......... 


ce 
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RCA 808 new JAN 200 Watts $2.70 @ 2 for .$5.00 
GE 807 new JAN 1.35 


eRe eee ee 


GE 446A/2C40 RCA —— | eee 6.95 
GE 1641/ — a Fe ore 1.95 
RCA 6AC7, new JAN............... 4 for 3.00 
5CP1l & seal ST: 30: 3BP1 & Socket..... 3.95 


GE transformers 115V6Ocypri High V_ ins! 


Navy insp. New C’Ray 4000V2ma shielded... 3.95 
C’Ray fil. 6.3V2A; 2.5V1. ee shielded...... 3.00 
C’ Ray 1600V2ma, 2. 5V6A, 6.2V0.6A ....... 2.95 
Bias Trans sec 90, 80, 70V at SOMO... <>' 2.95 
6.8V-4V/10A; 6.5V/6A; 5V/3A;5V/3A.. 3.95 
2000VCT/250ma 5V/3A cased, shielded. 6.95 
750VCT/220ma $3.25: SOOVCT/270ma. . 3.95 
1330VCT/170ma $4.95: 6.3V8A .......... 1.65 
Auto Trans 115,160, 170, ry 7 95—1.73 Amp 2.95 
Two 6.3V/0.3A, 7V/14A, 5V/6A, 5V/3A... 5.95 
10Hy100ma200chm 95¢: 10Hv250mal00ohm. 1.65 
Thord HI-Fi PP6L6 output 3800pri. Tap sec. 3.00 


MFGR'S * * EXPORTERS * * DISTR'S 
ONE OR A CARLOAD 
OUR PRICE IS RIGHT 


Basle Sires Riek WE. ccc ee su seERss 
Condser kit qty Silver mica—50 for........ 
Resistor kit 100 BT'/&lw 50 to 2 meg..... 
Control kit Type AB-J 50 to 1 meg.—10 for. 
Johnson 50 watt socket—2 for............ 
Magnal ceramic socket 49SS1LL—3 for..... 
Dieheptal Socket & Adj Ring ............. 
National XC-5 Ceramic 5P socket—4 for... . 
National No. 24 G&P grips 34”—25 for.... 
Hvy duty SJ cord set 16 ft. M&F plugs...... 
GE oil 0.lmfd1500WVDC. 65. lmfd3000WVDC 


ysesnssyysiz 


pn a 


New W.E. Beachmaster Amplifier Navy Parts 

WE Dynamic microphone Transformer inpt 2.00 
WE Dynamic microphone D-173340A... 9.95 
WE Dynamic microphone cartridge ..... 3.95 
WE 250 Watt Trumpet & 9 Drivers... .. 125.00 
WE P.Pinpt & P.P. Driver Transf’s (2). 6.95 


“OIL”? CONDENSER SPECIALS G’INSP. 


16MFD 400WVDC WE—2 for............ 2.35 
O.5MFD 600WVDC BATHTUB—5 for...... 1.00 
10MFD 600WVDC (2/2.5mfd & S5mfd)—2 for 2.50 
3MFD 330VACLOOOWVDC GE—2 for...... 2.50 
2MFD 2000 WVDC AEROVOX—2 for...... 4.25 
3MFD 2000WVDC WSTGHSE & CD—2 for.. 5.00 
10MFD 660VAC2000WVDC GE ($22)..... 2.70 
= FD ret ar ck GE ($29).. 3.90 

MFD 4000WVDC GE (L.N.) ........... 95 
OM FD 125000WVDC WSTGHSE ($210) . 25.00 
1MFD 25000WVDC WSTGHSE ($395) .... 75.00 
-OLMFD 1500WVDC M/Tubulars—10 for. . 1.50 
.O2MFD 600WVDC M/Tubulars—10 for.... 1.10 


TRANSFORMER 
HIGH VOLTAGE 
NEW 115V60C 
Sec 680V. CT 
240 MA 
1540V. no CT 
380 MA $4.95 
“Two for $7.00 


$1 Min. order FOB N.Y.C. Add Postage all orders 
and 25% deposit. WHitehall 3-3557. Send for cata- 
log 300. Specialists in ‘International Export, School, 
College & Industrial trade. Buy thru ‘“‘TAB’’ and save. 


“TAB" Dept. D-10 


SIX CHURCH STREET, NEW YORK 6, N. Y. 
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New! 
E-W 


Lo-Strertch 


retch 


B-W—Leass St 


A BETTER 
Dial Cord* 


Accurate tests show that our new B-W 
Lo-Stretch Dial Cord has two-thirds less 
stretch than Nylon and about one-half 
the stretch of silk cords of similar di- 
ameters. 

The constancy of this improved prod- 
uct is an important factor in accurate 
dial tuning where condenser units are 
cord driven. 


Made in five standard diameters. Black 
only. 1,000-1,500 yard spools. 


*Write for Samples and Prices. 
The 


BEVIN-WILCOX 
Line Company 
East Hampton, Conn. 


Braun Enters Trade 


Lawrence M. Braun, vice-presi- 
dent of the Electronic Corp. of 


| America, and E.C.A. International 
; Corp., has left those companies to 


organize the Rich-Marc Mfg. Co., 
with offices at 42 W. 28th St., New 
York. The company will produce 
metal and plastic radio components 
and other electronic equipment. 


Stevens Thermostats 


Stevens Mfg. Co. has been organ- 
ized in Mansfield, Ohio, by W. C. 
Stevens, who will head the com- 
pany. He was for more than 20 
years affiliated with the Westing- 
house Electric Corp., latterly as 
manager of thermostat sales. The 
new company will produce indus- 
trial thermostats. 


Allied Becomes Pierson 


Pierson Electrical & Engineering 
Corp. is the new name of the Allied 
Control Co. of California, Inc., Los 


| Angeles. There has been no change 


in management or operating per- 


| sonnel. 


| Wilmotte Moves 


Wilmotte Mfg. Co. has moved its 


| Washington headquarters to 1713 
| Kalorama Road, N.W. The New 
| York office remains at 236 W. 
| 55th St. 


| Electronic Industries 


on Microfilm 


Because of an error in the copy 


| furnished us, we published in our 
| August issue, page 4, an incorrect 


address for the Electronics Re- 
search Publishing Co., producers of 
the microfilm file of ELEcTRoNIc IN- 
DUSTRIES back issues. The address 
should be 2 West 46th Street (in- 
stead of 42nd), New York City. 


NY Strike Delays 


| Paper Deliveries 


Because of the truckmen’s strike 


| in New York City, and inability to 
| deliver to our printers regular 
| paper stock for Electronic Indus- 
| tries which we have on storage in 


warehouses in New York City, some 
of the paper used in printing this 
edition may not be uniform. To 
complete the full press-run it may 
be necessary to utilize war-time 
residues of paper which were on 


hand in the printshop building. | 


—The Publishers 


doubt whether you 
We could mention a 
single radio part we don’t have. 
Hard to find numbers and items 
that are right up to the minute 
are rubbing elbows on our 
shelves, just waiting for you to 
call, That’s why we almost al- 
ways ship your order the same 
day it’s received, 


LAFAYETTE 
Rado 


RADIO WIRE TELEVISION 
DEPT. NJ-6,100 SIXTH AVE., NEWYORK, 13 N.Y. 
110 FEDERAL STREET, BOSTON 10, MASS. 
24 CENTRAL AVENUE, NEWARK 2, N. J. 


HEYMAN MANUFACTURING 
COMPANY 


520 Michigan Ave Kenilworth, N. J 
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